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Tin*  purpose  of  this  report  is  to  analyze  urban  warfare  from  a  camouflage  viewpoint, 
considerin';  complex  modes  of  detection  and  the  intricate  character  of  the  urban  area. 
The  multiple  methods  of  camouflage  and  deception  have  been  compiled  for  use  in  urban 
warfare.  The  product  is  a  guide  for  identifying  needs  for  future  techniques  and  equip¬ 
ment  and  their  deployment. 

A  task  of  this  work  was  to  define  the  urban  area,  recognizing  its  important  trans¬ 
portation  and  communications  systems.  Research  included  historical  analysis,  statistical 
study  of  urban  growth,  and  an  inquiry  into  the  present  worldwide  doctrine  dealing  with 
urban  warfare.  Consideration  was  given  to  strategic  points  of  view,  concentrating  on 
those  tactics  deemed  relevant  to  urban  warfare;  e.g.,  aerial  reconnaissance,  direct  sight, 
and  ground  line  communications. 


The  report  concludes  that  camouflage  and  deception  can  be  tactically  significant  in 
urban  warfare  provided  that  effective  materials  are  provided  and  that  proper  training  is 
given  to  the  using  troops. 
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CAMOUFLAGE  AND  DECEPTION  TECHNIQUES  FOR  URBAN  WARFARE 


I.  INTRODUCTION 

The  problems  inherent  in  urban  warfare  are  as  old  as  mankind;  the  eity  provided  the 
defender  an  area  for  consolidation  of  forces  and  hopeful  expulsion  of  the  invader.  With 
its  narrow  streets  and  interior  lines,  the  eity  prevented  the  invader  from  using  his  mobile 
forces  (chariots;  cavalry;  tanks)  effectively,  thus  reducing  the  speed  of  the  attacking  forces 
to  that  of  the  infantry.  In  addition,  every  building  became  a  fortress  from  which  the 
defender  held  off  the  enemy  and  inflicted  heavy  casualties  upon  him.  The  inherent  defen¬ 
sive  advantage  of  a  city  has  continued  to  the  present.  The  overall  effect  has  been  to  con¬ 
vince  the  strategists  and  tacticians  to  state  in  their  Field  Manuals  “avoid  combat  within 
•  .  • 

cities. 

Nevertheless,  combat  in  cities  occurs  because  of  overriding  conditions:  The  cities  are 
astride  major  communication,  transportation,  and  fuel  lines;  cities  occupy  or  control  key 
terrain  and  mineral  deposits;  and  cities  are  important  as  political  or  economic  centers. 

In  addition,  combat  in  a  city  may  result  from  its  occupation  with  such  a  large  force  as 
to  enable  the  defenders  to  use  the  city  as  a  stepping-off  point  for  a  counterattack. 
Likewise,  the  city  may  require  such  a  large  force  and  so  much  time  for  investiture  and 
siege  operations  as  to  compel  the  attacker  to  eliminate  the  city  as  a  threat.  Furthermore, 
the  city  and  its  sprawling  suburban  area  and  nearby  communities,  have  made  the  doc¬ 
trine  of  “by-pass  and  isolate  —  avoid  combat  in  the  city”  unrealistic  and  impossible  to 
achieve.  The  end  result,  then,  is  comha!  in  the  city. 

Since  the  city  can  be  transformed  into  a  fortress  quickly,  the  combat  frequently 
becomes  a  massive  slugging  match;  a  battle  of  attrition,  consisting  of  a  great  number  of 
individual  combat  actions.  The  height  of  the  buildings  prevents  flat  trajectory  artillery’, 
even  howitzers,  from  being  used  effectively  except  as  direct-fire  weapons.'  2  3  The  streets 
can  be  criss-crossed  with  machine-gun  fire  of  such  intensity  that  infantry  cannot  move.* 
and  tanks  and  self-propelled  artillery  become  channelized  into  predictable  points  (i.e., 
intersections)  where  harriers  and  defensive  firepower  can  be  concentrated.  In  this  type  of 
battle,  mass  and  firepower  arc  difficult  to  apply  or  concentrate.  There  is  no  grand 
strategy,  just  a  grim  house-to-house  struggle  where  victory  is  achieved  by  the  sum  of  the 
individual  battles. 


A.  K.  Slmiikilovieh.  MU:  K.  I.  Ktinawm-.  (’<)!.:  ami  S.  1.  Tacit.  CO  I.:  “Combat  Action*  of  a  Motorize!  Rifle  Battalion 
in  a  City.**  Miwow  0971). 

*> 

I*.  Melnikov.  LTC;  USSR:  “Self  Pro]»cllcti  Artillery  in  Slreel  Fighting."  Military-  Review  (Feb  Wi). 

3 

O.  Menshikov.  MAJ.  USSR:  “Artillery  in  Street  Fighting.”  Military  Review  (Apr  ■!/>). 

*  I*.  A.  tie  fairn.  OPT.  Spain:  “Allaeking  anil  Defending  Populated  Plan**.”  Military-  Hr  vitae  {Oct  44). 


Tin*  subject  of  this  report  is  the  peculiar  nature  of  camouflage  within  a  city.  Cover  and 
concealment  for  the  defending  soldier  exists  almost  everywhere  within  a  city:  only  his  fire 
or  movement  wive  away  his  exact  location.  For  the  attacking  soldier,  every  time  he  moves 
into  the  actual  attack,  he  must  abandon  the  cover  and  concealment  that  his  position  of¬ 
fers  and  expose  himself  to  hostile  observation  and  firepower. 

Whether  he  is  the  attacker  or  defender,  what  can  be  done  to  increase  the  camouflage  ef¬ 
fectiveness  of  the  individual  soldier  in  a  city  and  what  about  his  (equipment  and  mobile 
vehicles?  Cover  and  concealment  for  the  soldier  was  considered  previously,  but  do  those 
statements  hold  true  for  his  equipment?  The  consensus  of  military  opinion  shows  that  lit¬ 
tle  in  the  way  of  cover  or  concealment  exists  in  a  citv  for  large  items  of  military  equip¬ 
ment.  unless  they  can  be  hidden  in  a  building,  garage,  tunnel,  or  bridge  underpass. 

Structures  of  modern  construction  techniques  (e.g..  buildings  of  reinforced  concrete  and 
steel)  are  not  readilv  usable  to  hide  tanks  or  vehicles  because  of  the  size  of  the  building 
entrances  and  the  difficulty  in  changing  these  entrances  to  permit  combat  vehicles  to 
enter.  As  these  strengthening  techniques  are  applied  throughout  the  modern  world,  new 
camouflage  techniques  must  be  considered.  In  addition,  basements  are  part  of  most 
modern  buildings.  A  60-ton  tank  driven  onto  the  first  floor  could  easily  crash  through 
into  the  basement. 

The  purpose  of  this  report  is  to  increase  the  survivability  of  men  and  equipment 
involved  in  urban  warfare.  Stated  succinctly,  the  objective  in  conducting  the  research  was 
to  explore  and  subsequently  propose  various  modern  methods  or  techniques  of  using 
camouflage,  cover,  concealment,  and  deception  and  thus  improve  the  combat  effec¬ 
tiveness  of  US  Armv  forces  in  urban  warfare  situations. 


II.  BACKGROUND 

The  European  Theatre  of  Operations  has  experienced  growth  via  urbanization  for  the 
past  20  vears  (see  Table,  p.  3).  The  spread  of  urbanization,  marked  by  an  increasingly 
large  complex  communication  and  transportation  network  has  resulted  in  expansion  of 
the  areas  occupied  bv  cities.  The  citv  of  today  consists  of  many  central  cores  and  a 
multitude  of  suburbs  (recently  termed  megalopolis).  Since  World  War  II.  the  overall  effect 
of  this  expansion  of  cities  within  Europe  has  been  to  reduce  the  amount  of  land  which 
can  be  considered  rural  and  devoid  of  manmade  works  or  structures,  including  a  jrropor- 
lional  and  significant  loss  of  forest  and  farm  acreage. 


Urbanization  of  Europe* 


City 

Geographic  Location 

Country 

Population 
in  1.000’s 

1950  1976 

Increase 

(%) 

Bremen 

Northern  West  Germany 

390 

605 

55 

Hamburg  and  suburbs 

Northern  West  Germany 

1.682 

1,826 

9 

<1%0) 

1.800 

2.335 

29 

Cologne 

Western  West  Germany 

768 

1.014 

24 

Dortmund 

Western  West  Germany 

537 

646 

20 

Essen  and  suburbs 

Western  West  Germany 

660 

702 

6 

(I960) 

3.975 

5,150 

29 

Frankfurt  and  suburbs 

Central  West  Germany 

547 

661 

21 

(I960) 

975 

1.520 

56 

Mannheim 

Southwestern  West  Germany 

284 

324 

12 

Munich 

Southern  West  Germany 

828 

1.3 1 5 

37 

Stuttgart 

Southern  West  Germany 

460 

615 

34 

1953 

1968 

Amsterdam 

Western  Netherlands 

855 

1.049 

23 

Rotterdam 

Western  Netherlands 

697 

1.056 

51 

The  Hague 

Western  Netherlands 

584 

737 

26 

Utrecht 

Central  Netherlands 

197 

441 

124 

Haarlem 

Northern  Netherlands 

165 

240 

45 

Eindhoven 

Southern  Netherlands 

•48 

322 

118 

1967 

1976 

Dan/ig 

Northern  Poland 

331 

368 

10 

Warsaw 

Central  Poland 

1.268 

1,410 

10 

Wroclaw 

Southwestern  Poland 

481 

569 

6 

Krakow 

Southern  Poland 

530 

665 

20 

*  I  S  Army  Infantry  School.  C<»mbat  in  Ciriex  Report.  Vot.  f  and  11  (October  1972). 
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Because  of  i hr  transportation  capabilities  of  the  automobile  and  truck,  the  cities  of 
Kuropc  do  not  possess  the  high  vertical  population  densities  of  the  past.  Instead,  the 
population  densities  have  spread  horizontally.  Once  a  city  might  have  had  a  perimeter  of 
20  miles  and  an  area  of  25  square  miles;  today  the  same  city,  termed  an  urban  area, 
could  possess  a  perimeter  of  60  miles  and  an  area  of  225  square  miles. 

Furthermore,  the  use  of  existin';  transportation  routes  through  the  city  is  of  maximum 
importance  when  the  state  of  modern  high-speed,  high-technology  warfare  is  considered. 
Thus,  much  to  the  contrary  of  “Field  Manuals.”  the  eilv  could  he  the  important  site  in  a 
future  war. 

Consequently,  the  NATO  countries,  with  the  US  Army  in  particular,  will  find  them¬ 
selves  forced  to  fight  in  an  urhan/suhurhan  setting.  Whether  the  US  forces  are  attacking 
or  defending,  urban  centers  with  large  areas  and  perimeters  cannot  he  avoided.  No  com¬ 
mander  would  allow  a  50-  or  100-mile  gap  between  his  forces;  nor  if  two  cities  were  close 
together  would  he  permit  his  forces  to  be  channeled  into  the  remaining  rural  area  between 
them.  The  risks  for  defeat  simply  would  be  too  great.  Accordingly,  whether  politicians 
like  it  or  not.  urban  centers  of  Europe  will  be  the  site  of  future  battle  engagements. 

Current  NATO  battle  scenarios  call  for  the  allied  forces  to  conduct  defensive  and  delay¬ 
ing  operations' along  the  entire  eastern  front  until  such  time  as  the  mobilization  of 
reserves  and  the  arrival  of  additional  US  troops  in  Europe  will  permit  the  allied  countries 
to  assume  the  offensive.  In  consideration  of  defensive  operations  of  this  tvpe.  it  becomes 
clear  that,  due  to  their  size  and  their  importance  as  political  centers  ami  communication 
and  transportation  hubs,  the  cites  of  Western  Europe  and  the  urban  sprawl  surrounding 
them  must  he  incorporated  into  the  defensive  line. 

In  view  of  the  facts,  an  examination  of  the  potential  use  for  camouflage  and  deception 
(in  urban/suburan  warfare)  must  be  considered.  With  an  accent  on  delay  and  defense,  it 
seems  appropriate  to  concentrate  on  tactical,  non-nuclear  warfare  (including  mini-nuclear 
warfare)  in  the  air-to-ground  and  ground-to-ground  modes  instead  of  strategic  warfare. 


HI.  INVESTIGATION 

The  problem  of  camouflage  and  deception  in  urban  warfare  was  not  considered  signifi¬ 
cant  until  1974,  at  which  time  a  potential  task  area  under  IG762708AH67,  Combat  Sup¬ 
port  Teehnology/Catnouflagc  for  FY75  was  assigned  to  MERADCOM.  Accordingly,  in 
July  1974  a  preliminary  research  and  program  plan  for  camouflage  in  urban  warfare  was 
started.  This  report  is  a  partial  result  of  the  research  effort  on  urban  camouflage. 


Initial  research  centered  on  the  MERADCOM  Camouflage  Library  and  was  to  identify 
camouflage  and  deception  methods  and  techniques  from  World  W;ar  II  onward.  This 


research  was  expanded  In  include  pertinent  material  such  as  Combat  in  Cities  HejKirts 
and  interviews  with  personnel  who  have  conducted  military  operations  in  cities  and  those 
who  have  taught  urban  warfare  courses.  The  information  obtained  from  this  research  can 
he  categorized  into  three  historical  camouflage  and  deception  areas:  Strategic- Aerial  (Air- 
to-C round  Warfare),  Tactical- Aerial  (Air-to-Ground  Warfare),  and  Tactical-Ground 
(Ground-to-G round  ami  Sea-heG round  Warfare). 

In  the  first  category.  Strategic-Aerial  Camouflage  and  Deception,  the  United  Kingdom 
and  Germany  provided  numerous  examples  of  what  should  or  should  not  be  attempted  in 
regard  to  camouflage.  The  United  States,  except  for  some  camouflage  efforts  in 
\\  ashingtou.  California,  New  England,  and  several  states  primarily  on  the  East  and  WVst 
coasts,  never  had  to  fully  develop  or  deploy  strategic  camouflage. 

The  United  States'  inaction  stems  from  the  fact  that  the  continental  United  States  was 
never  attacked  by  air.  Thusstragelic  camouflage  efforts  of  the  Coq>s  of  Engineers5  were 
never  tested  and  by  late  1943  were  severely  curtailed  due  to  the  absence  of  a  realistic 
threat.  Funding  authorizations  for  the  camouflage  of  plants  and  factories  in  the  United 
States  during  World  War  II  (primarily  in  1942-43)  amounted  to  $95  M  of  which  $49  M 
was  expended. 

The  camouflage  effort  of  the  United  Kingdom  was  better  documented  than  that  of 
Germany.  In  fact,  much  of  the  German  camouflage  effort  was  actually  reported  bv  the 
British,  thus,  only  the  worst  eases  of  German  camouflage  were  regularly  reported.  The 
best  of  the  German  camouflage  was  not  readily  discovered;  consequently,  it  is  not  dis¬ 
cussed  exhaustively  in  British  literature.  Fortunately,  several  documents  discussing  Ger¬ 
man  camouflage  efforts  and  philosophy  were  available. 

The  British  in  their  report  entitled.  “Camouflage  of  Vital  Factories,  Key  Points,  and 
Landmarks,  1939-45."  present  a  superb  appreciation  of  the  value  of  good  camouflage 
versus  ineffective  camouflage.  The  United  Kingdom  in  an  effort  to  reduce  wartime 
destruction  of  factories,  surveyed  all  key  production  plants,  then  evaluated  them  as  to 
cost  of  material  necessary  in  achieving  effective  camouflage.  The  factories  were  divided 
into  classes,  as  those  requiring  paint  only,  those  needing  paint  and  landscaping,  those 
needing  extensive  camouflage  including  camouflage  nets,  and  those  impossible  to 
camouflage  because  of  size,  configuration,  or  nearness  to  large  natural  terrain  features. 

The  British  camouflcurs  placed  strong  emphasis  on  denying  visual  target  acquisition 
and  deceiving  aerial  reconnaissance.  Thus  much  of  the  British  effort  in  regard  to  factory 
camouflage  was  designed  to  defeat  bomber  attacks  of  World  War  II.  The  ideas  presented 
in  the  discussion  section  of  this  report  on  flame  and  fire  simulation  and  bomb  damage 
simulation  can  be  traced  historically  to  British  factory  camouflage. 

U.S.  Army  Corps  of  Knginn  rs,  History  of  the  Development  of  Camouflage  Equipment.  Pari  ll\  Camouflage  of  Air  Corjts  and 

Industrial  Installations.  Fort  llrlvoir.  VA  {1  Jim  47). 
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Piirt  of  llu*  deception  effort  involved  construction  of  deeoy  airfields6  near  real  airfields. 
The  deeoy  airfields  were  so  realislie  that  friendly  aireraft  occasionally  landed  on  them. 
Simulated  aetivilies  were  eondueled  on  these  deeoy  airfields  to  eonfuse  the  Germans  into 
dropping  more  homhs  on  the  decoys  than  on  the  real  airfields.  This  deception  is 
remarkable  when  one  eonsiders  that  given  one  target.  100  percent  of  the  homhs  dropped 
could  fall  on  the  target.  (Of  course,  some  homhs  usually  miss  the  target  entirely.)  When 
one  additional  target  is  added  —  a  dccov  of  extremely  fine  deceptive  quality  —  one  of 
three  occurrences  can  he  expected: 

•  All  homhs  an*  dropped  on  the  real  airfield. 

•  All  homhs  are  dropped  on  the  decov  airfield. 

•  A  percentage  of  the  homhs  are  dropped  on  each  airfield. 


Depending  on  the  number  of  airfields,  the  camouflage  of  the  true  airfield,  and  the 
realism  of  the  deeoy  airfield,  the  course  of  oj>erations  will  turn  toward  the  third  option 
with  an  expected  50  percent  of  the  homhs  dropped  on  each  target.  The  British,  however, 
conducted  such  simulation  ami  deception  efforts  as  to  create  a  favorable  60-  to  40-percent 
ratio  (approximately)  of  homhs  dropped  on  decoy  vs  real  airfields.  For  night  deception,7 
the  U.K.  created  several  decoy  airfield  landing  light  sets’  and  developed  a  system  of  bon¬ 
fires  u«'ar  enough  to  a  real  target  so  German  night  bombing  raids  were  not  noticeably  off 
course. 

The  German  effort  at  industrial  camouflage  appears  to  have  l>ecn  more  intense  than  the 
British  effort.  This  was  prohahlv  due  to  combined  British/Amcrican  aerial  bombardment 
by  long-range  heavy  bombers.  The  German  camouflage  attempt  was  large  in  scope  and 
attempted  some  large  projects  (see  Figure  1.  Camouflage  of  Hamburg  Habor  Area).  The 
German  effort,  however,  failed  on  some  of  the  largest  projects  because  a  clear  delineation 
was  not  made  between  effective  and  poor  camouflage.  As  an  end  result  a  large  expen¬ 
diture  of  paints,  nets,  and  manpower  resulted  in  little  or  no  return  in  regard  to  reduced 
destruction  of  the  facility. 

The  failure  was  caused  by  several  reasons,  such  as  nearness  to  large  manmade  objects 
and  natural  terrain  features,  plus  a  disregard  for  concealing  the  camouflage  effort  from 
aerial  reconnaissance.  The  aerial  reconnaissance  thereby  j»cnnittcd  the  British  to  follow 
the  Gorman  camouflage  attempt  from  start  to  finish,  negating  much  of  the  German  effort. 

I  ,k.  Vtwt.  1 1te  lino*  I'totrt  li^Kt  of  Hrtlain.  Wi/tfiin  Hriific  (Srjt  W»t. 

I  ttilrt!  Mitttdn  of  ll«*mr  Srntrilt,  *1  jtn«Ki(1«cr  of  Vital  Ktittorirs  Kr\  I’otnK  anil  Umltnirlv.  IQXVW**  (Atit 

•t 

lt.«*o|  IV  /letWcjintfBf  o/  .SiffMi/fttfstfi  /lr Mcr.  Ijfhun#  foqutpmml  M  Vn.  (tfwmlof  4%*auU.  f.omfwr 

f  f f.  \rtm  I'ittctitrrf  Kt'oratvft  Jtml  iWtrl^tWfitl  UWlhBlP*  f(M  Ml. 
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Figure  1.  Camouflage  of  Hamburg  Harbor  area. 

Hamburg  taken  on  8.4.41  H/816.  No  932.  The  whole  of  the  Binnen  Alster  is 
being  camouflaged  to  resemble  a  built-up  area  with  a  canal  running  through  it; 
while  a  replica  of  the  important  rail  and  road  bridge  between  the  Burlon  and 
Ausser  Alster  has  been  constructed  about  600  yards  north  of  the  original  bridge. 
The  aim  is  to  protect  the  bridge  which  forms  the  vital  link  between  two  main 
Hamburg  marshalling  yards.  The  camouflage  consists  of  painted  material  sketched 
on  rafts  and  the  whole  scheme  effectively  reproduced  the  Binnen  Alster  in  the 
Aussen  Alster. 


Pari  of  this  failure  was  the  result  of  German  emphasis  on  decoying  the  visual  target 
acquisition  of  the  pilot  or  bombardier,  with  less  emphasis  on  denying  information  to  or 
deceiving  enemy  reconnaissance.  Of  course,  some  of  the  German  camouflage  attempts 
were  primarily  aimed  at  the  psychological  aspect:  that  is.  to  convince  the  people  that 
active  attempts  were  being  made  to  prevent  death  or  injury  by  aerial  bombardment. 


Oil  the  whole,  however,  it  appears  that  many  of  the  poor  camouflage  attempts  were 
sincere  efforts  by  personnel  who  only  dimly  understood  the  principles  of  camouflage. 
I  herein,  the  Germans  surfaced  a  flaw  that  still  exists:  The  instantaneous  camouflage  ex¬ 
pert.  who  with  little  or  no  training,  starts  designing  camouflage  and  deception  schemes 
with  a  total  disregard  for  reason  or  common  sense. 


The  German  technique  of  dispersal  seems  to  ha'  e  outstanding  deceptive  results.  Dis¬ 
persal  of  indu>trial  units  into  hidden  or  inconspicuous  buildings  created  a  shadow  in¬ 
dustry  which  was  difficult  to  destroy  by  one  air  strike.  (Of  course,  dispersion  created  its 
own  problems  of  cross  transportation  and  assembly  for  the  Germans,  but  that  is  outside 
the  scope  of  this  report.) 

A  key  lesson  for  the  camoufleur  to  learn  is  that  dispersion  of  kev  facilities  is  more  effec¬ 
tive  than  camouflage  for  known  factory  locations.  Dispersion  of  kev  facilities  becomes 
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itinn*  effective  hIiimi  conducted  in  conjunction  with  camoiiflaj'r  anti  flMrjrtimi.  In  flu* 
regard.  llu*  vital  industry  must  Im*  moved  via  deception  ami  earmmfla; ge  to  di*j»er*rd 
buildings  anil  locations.  Tlir  old  location  must  1m*  maintained  in  it*  original  via 

deception  anil  tin*  new  locations  must  Im*  camouflaged  to  conceal  nr*  mission*.  (By 
“camouflaged."  in  this  context,  we  mean  they  should  not  Income  conspiemiu*  in  tlwir 
m*w  missions.) 

Ti«*n*l»y.  tin*  ninny  continues  to  |M*rrrivi*  tin*  target  in  its  original  liM*ation.  Aceonling* 
ly.  the  aggressor  will  eoneenlratc  air  power  on  the  acknowledged  target  ami  will  not  ex¬ 
pand  reconnaissance  resources  looking  for  a  new  target.  Thus  the  aggressor  will  waste 
munitions  and  aircraft  on  a  worthless  target. 

A  prime  example  took  place  in  the  French  theater  from  1943  to  1944.  After 
Penemumle.  British  reconnaissance  detected  and  correctly  identified  the  V-l  nn-ket  Isimii 
ramps  in  Northern  France.9  In  the  fall  of  1943.  the  Allies  lM*gan  an  intensified  lMtml»ing 
effort  that  dropped  over  31.000  tons  of  bombs  during  the  |M*riod  I)cccmlM*r  1943  to  June 
1944. 

The  German  High  Command  realized  the  vulnerability  of  the  old  design  V-l  nn-ket 
ramps  and  decided  to  construct  new  mobile  launch  ramps.  However,  to  deceive  the 
British  and  Americans,  construction  was  continued  on  the  old  ramps  with  various  appro- 
priate  but  faulty  camouflage  efforts  and  concentrated  air  defense.  The  Allies10  continued 
their  air  attacks  on  the  old  style  ramps,  realizing  their  mistake  only  a  few  days  l»cforc  the 
start  of  the  V-l  attacks  on  London.  Field  Marshal  Mil  Kh,  General  Inspector  of  the  tier- 
man  Army,  remarked  that  “The  British  and  American  aerial  attacks  on  the  V-l  ramj»s 
were  important  to  us  because  it  relieved  pressures  on  other  vital  war  munition  areas  while 
failing  to  delay  the  real  construction  of  the  new  V-l  ramps." 


The  smoke  screen  was  another  method  of  deception  used  to  hide  the  target  from  aimed 
bombing  attacks.  Both  the  British  and  Germans  used  smoke  extensively  to  conceal  vital 
targets  such  as  key  buildings,  bridges,  oil  storage  depots,  and  military  installations.  The 
smoke  generation  units  were  of  two  types:  fixed  (semi-permanent)  and  mobile.  The  mobile 
units  (such  as  the  U.K.  llaslar)  were  mounted  on  trucks  and  could  be  moved  during  a  bat- 
tic  to  new  locations  to  concentrate  their  smoke  in  various  areas  or  to  take  advantage  of  the 
wind. 

'Phe  problem  with  smoke  screen  was  that  in  terror  or  mass  bombing  raids,  the  smoke 
screen  was  ineffective.  In  these  raids,  where  the  city  itself  was  the  target,  rather  than  a 
particular  bridge  or  factory,  the  random  nature  of  the  bomb  attack  negates  the  ability  of 

if 

1>.  Sittnly.  Ml*.  OK.  mi  tin*  Flying  Homli."  Wi/ifnrv  Review  |!W  II). 

(4)1.  \.  S.  Orlov.  I  SSR.  "Iliilllr  Agjiiiwt  Wingnl  Knrkii*.**  Iniirnrrmff  flr/rnw*  llemld.  Mowom  |Ma\  TO. 
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tin*  smoke  to  deny  visual  acquisition  of  particular  targets.  The  smoke,  itself,  if  concen¬ 
trated  in  one  area  of  the  city  can  he  used  as  a  guide  by  the  bombing  aircraft  to  concen¬ 
trate  on  the  most  vital  areas  in  the  city.  This  could  result  in  those  areas  with  smoke 
screens  receiving  the  heaviest  bombing  effort. 

A  continuing  smoke  screen,  however,  will  make  a  damage  assessment  of  the  area  dif¬ 
ficult  if  not  impossible  by  follow-up  bomber  or  reconnaissance  aircraft.  The  end  result  is 
the  possible  over-kill  or  under-kill  of  the  target.  Since  smoke  serpens  can  be  used  by  at¬ 
tacking  aircraft  to  guide  their  attack,  they  can  also  be,  and  were,  used  as  part  of  a  decep¬ 
tion  plan  to  draw  the  bombers  off  target  into  non-vital  areas. 

The  second  category  is  Tactical-Aerial  Warfare  Camouflage  and  Deception  (air-to- 
ground).  During  World  War  II,  the  Germans  and  Russians  provided  the  preliminary  ex¬ 
amples  of  this  type  of  camouflage  effort,  with  the  US,  British  (except  for  El  Alamein), 
and  others  performing  efforts  of  less  frequency  or  scope.  The  most  recent  examples  of  the 
use  of  camouflage,  camouflage  patterns,  tie’s,  and  decoys  were  observed  in  the  Arab- 
Israeli  wars." 

In  tactical-aerial  camouflage,  we  are  still  concerned  with  aerial  reconnaissance,  target 
acquisition,  and  air  attack,  but  the  potential  targets  have  shifted  from  factories,  oil  pro¬ 
duction  and  storage  facilities,  and  key  manufacturing  facilities  to  targets  of  a  more 
mobile  or  transient  nature  such  as  military  depots,  artillery  batteries,  airfields,  bridges, 
and  various  military  units  such  as  Armor,  Infantry,  etc.  The  destruction  of  these  targets 
has  a  more  immediate  impact  on  the  battle  but  not  necessarily  on  the  war.  However,  they 
can  frequently  spell  the  difference  between  local  success  or  failure. 

One  interesting  factor  in  regard  to  air-to-ground  warfare  is  that  the  speed  of  the  attack¬ 
ing  aircraft  in  the  visual  attack  mode  has  not  changed  significantly.  The  speeds  of  World 
War  II  aircraft  were  250  to  450  knots  when  attacking  ground  targets.  Although  modern 
jets  are  capable  of  speeds  far  in  excess  of  450  knots,  the  capability  of  seeing  small  targets 
at  speeds  greater  than  500  to  600  knots  is  very  low.  In  addition,  the  reaction  time  to 
ground  obstacles  such  as  trees  and  hills  is  small.  Conversely,  at  speeds  below  200  knots, 
the  vulnerability  of  the  aircraft  appears  to  increase  and.  of  course,  the  jet  aircraft  become 
aerodynamieally  sluggish  and  approach  stall  speeds.  Therefore,  it  appears  that  tl\ere  is 
an  aerial-attack  speed  window  at  which  aircraft  can  engage  ground  targets  with  max¬ 
imum  effectiveness  and  minimum  danger  to  themselves. 

The  British  camouflage  and  deeeplion  effort  at  El  Alamein  is  well  documented  and 
will  not  be  repeated  here.  The  British  effort  illustrates  that  camouflage  and  deception  if 
iiM-d  assiduously  is  possible  in  arid  desert  arras  even  when  the  reconnaissance 
|Kis«ilulities  an*  superb. 


<  IfrirtlfgrMf'r  \fr«ct ,  (  ffl  B  rttnf  f«frf?«£r* flor  |\j»t  ft  It. 
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Tactical  camouflage  as  practiced  by  the  Germans  and  Russians  emphasizes  the  denial 
of  target  acquisition.  However,  the  documents  and  records  illustrate  that  when  counter 
target  acquisition  and  camouflage  were  used  in  conjunction  with  deception  in  denying 
aerial  reconnaissance,  the  success  achieved  in  the  ensuing  battle  was  significantly  greater. 

The  scope  of  tactical  camouflage  and  deception  operations  as  practiced  hv  the  Russians 
in  World  War  II  is  attested  to  by  one  operation  of  the  2nd  Ukranian  Army  Group12  in  the 
spring  of  1945.  In  this  operation,  2500  men  were  employed  for  5  days  and  nights  erecting 
122  km  of  camouflage  screens  on  lateral  and  radial  roads,  55.000  m2  of  artillery  drape 
nets.  100  dummy  tanks,  and  60  dummy  artillery  positions. 

The  size  of  this  operation  during  World  War  II  was  not  unique:  however,  in  recent  years 
little  has  been  done  on  such  a  large  scale.  One  exception  is  reports  (unofficial)  that  in  the 
1973  Arab/Israeli  War.  a  number  of  Arab  aircraft  and  SAM  decoys  (Figure  2)  were  used 
to  draw  Israeli  aerial  attackers  into  anti-aircraft  kill  zones.  (Note:  The  reported  Arab  use 
of  decoys  does  not  appear  to  have  been  coordinated  into  a  deception  plan  or  grand 
strategy:  the  deeovs  appear  to  have  been  used  strictly  to  dilute  the  effectiveness  of  Israeli 
air  power.) 


Figure  2.  Arab  decoy  SAM  site. 


'll! 


l/r<:  Minnnt-r\.  I  SSK.  Ta«*ti«*al  Division.  Rnl  Star.  Military  Revirw,  Yol  VI  — No. 


1  (Ajir  46). 
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In  regard  to  tactical  camouflage,  tlic  Germans  in  World  War  II  camouflaged  their 
motor  vehicles  and  tanks11  in  populated  plaees  hv  building  extensions  with  overhanging 
roofs  into  the  sides  of  existin':  buildings.  The  walls  and  roofs  of  these  extensions  were 
made  of  straw  and  wood  or  other  natural  construction  materials. 

Other  examples  of  German  tactical  camouflage  involved  trains  and  oil  storage  ears 
disguised  to  look  like  boxcars  and  flak  (AAA)  guns  hidden  in  haystacks,  boxcars,  ami 
false  buildings.  The  use  of  autobahns  as  runwavs  for  aircraft  complete  with  hidden  air¬ 
craft  hangars  and  taxiways.  plus  the  use  of  artificial  spotting  of  airfields  in  arid,  open 
fields  creating  dark  areas  where  aircraft  could  be  hidden  among  the  many  other  dark 
spots  (useful  primarily  against  high-altitude  bombing)  and  decoy  aircraft. 

The  use  of  smoke  was  discussed  earlier;  however,  with  regard  to  mobile  units  a  new 
turn  is  taken.  Smoke  canisters  were  attached  to  the  vehicles  themselves14  and  detonated 
upon  command. 

In  the  third  category,  tactical  ground-to-ground  camouflage,  the  effects  of  lateral  line- 
of-sight  and  weapon  blast  must  be  considered.  The  ranges  are  usually  short  and  are  verv 
short  within  the  city.  The  primary  method  of  target  detection  was  and  still  remains  the 
visual  mode.  This  method  of  detection  has  recently  been  supplemented  with  thermal  in¬ 
frared  (IR).  passive  night  vision  devices,  active  IR,  and  radar. 

In  World  War  II.  the  Germans  were  adept  at  camouflaging  strong  points  in  cities.  These 
strong  points  were  bunkers  and  pillboxes  frequently  camouflaged  to  look  like  buildings 
(Figure  3).,s 

Unfortunately,  even  though  the  literature  dismisses  ground-to-ground  camouflage,  few 
pictures  or  reports  exist  on  the  topic.  Two  recent  reports  that  go  into  some  discussion  on 
the  topic  are: 

a.  U.S.  Army  Infantry  School;  Combat  in  Cities  Report;  Vols.  I.  II.  and  III;  Fort 
Bcnning.  GA  (1972). 

b.  U.S.S.R.  report.  “Combat  Actions  of  a  Motorized  Rifle  Battalion  in  a  City.*'  MG  A. 
K.  Shovkilovich.  COL  F.  I.  Konasov.  and  COL  S.  I.  Tkach.  Moscow  (1971). 

CRT  !..  T.  kotnrnrv.  Caimmfllnpr  Tn'ltnitpirs  of  (•rrnitm  Air  Korn's.  Wstuik  Vor.tlnslmogo  Klnta  (Aviation  Journal).  USSR.  1943. 

traii'latnl  l»y  UtXIiS.  Fort  I  .raven  worth.  KA.  Military  Review.  Vnl  XXIV  —  No.  2  (May  1944). 

^  ^  Krpion.  U..  Nrw  Developments  in  llir  (Icmuin  **Tiper"  Tank.  Military  Review  (May  1944). 

I /IT.  John  K.  Krlley.  USA.  “The  Pilllmx  —  A  Trap.**  Military  Rpvinr  (Anp  1945). 
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Figure  3.  Diagram  of  German  pillbox  disguised  as  a  house. 


These  reports  discuss  such  items  as  dummy  positions,  cover,  multiple  firin'*  ports  (so 
that  the  enemy  will  not  know  which  hole  the  fire  is  coining  from),  and  smoke  agents. 
However,  these  reports  do  not  provide  significant  detail  with  regard  to  the  utilization  of 
camouflage  as  a  deceptive  tactic. 

The  Germans16  in  World  War  II  and,  in  particular,  the  Russians17  18  emphasized  the 
heavy  use  of  smoke  in  warfare.  The  smoke  agents  are  used  by  the  attackers  or  defenders 
to  conceal  the  maneuver  of  men  and  weapons  between  strongpoints  or,  when  placed  on 
the  enemy,  to  blind  them  from  observing  and  conducting  aimed  fire  on  the  attacking 
troops. 

The  use  of  special  urban  camouflage  uniforms  or  items  is  not  evident  except  for  a 
reference  to  the  World  War  II  U.K.  urban  camouflage  sniper's  outfit.  The  Germans  and 
Russians,  however,  did  make  use  of  body  nets  for  summer  and  white  camouflage 
uniforms  with  capes  for  winter.  In  addition,  the  Soviets  used  specially  trained  troops  for 
urban  warfare  in  the  final  phases  of  World  War  II.  Decoy  tanks19  and  artillery  in  defen¬ 
sive  positions  were  occasionally’  used  by  all  sides  to  make  the  defense  appear  stronger 
than  it  was  and  to  draw  enemy  fire:  however,  decoys  as  such  were  mainly  used  to  in¬ 
fluence  enemy  aerial  reconnaissance  and  attack.  In  this  regard,  decoy  tanks,  artillery, 
and  trucks  were  made  of  all  types  of  materials  from  rock,  wood,  and  canvas  to 
rubber10  21  22  (see  Figures  4.  5.  and  6). 

Recent  decoy  efforts  have  expanded  upon  the  technology  and  techniques  of  World  War 
II  into  hard-shell  plastics  and  compressible  foams  while  retaining  the  old  standbys  of 
wood,  fabric,  and  inflatable  rubber. 


IV.  DISCUSSION 

A.  Goals  for  Urban  Camouflage  and  Deception.  In  view  of  the  historical  exam¬ 
ples.  certain  deployment  principles  of  camouflage  and  deception  in  urban  areas  are 
apparent: 

•  The  camouflage  must  be  effective. 


I.TC  Mir*ml*r%.  I  SSK.  "Tarliral  Diversion."*  Military  Review  I  Apr 

1  '  Kttp’lrn  tCrrntam).  “Smokr  Trail  Mortars."  Military  Review  |!Nn\  l.A). 

1 H 

I.TC  (>.  Kltattal*ki.  "Snntkt*  Srrvrits  in  l  ank  Operations.*"  Military  Review  (  \u;i 
ID 

I  .k.  \rvm.  “Dunum  lank."  Military  Review  (Ma>  Hi). 

20 

\  >.  \rim  Kngineer-.  "HiiltKrr  IWm  Military  Review  I  \tt*r  Hi). 
o| 

Martin  J.  Damgaartl.  '‘Simulation  lletirr*.  I’nTahriralnl.  I'nmmati*'  Iligh-Fnlelitx.  Tnlw  Txjh*  1 K I H  \ M I’.S.  \rim  KHDI. 
Krport  I2.AI.  Fort  Heltoir.  Y\  (Srp 

22  Jaeol*  L  Itarlwr.  **lam»Fnl«'lit\  Sinittlaliou  C»nI«’  'Name.  *‘I.ni>.“  \  .S.  \rim  KR01.  Report  I.'IT.Y  Fort  Rrhoir.  Y\  (S*p 

;>h. 
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•  The  camouflage  or  dccov  used  should  he  inexpensive  eom pared  to  the  real  item 
of  equipment. 

•  The  camouflage  or  decoy  used  should  require  less  material,  time,  and  effort 
to  set  up  or  emplace  than  it  costs  the  eneinv  in  time  and  material  to  detect  or  destroy  it. 

1'he  effectiveness  of  the  camouflage  or  deception  is  of  prime  importance. 
Unless  camouflage  is  effective  it  is  worthless.  In  fact,  it  will  spread  a  false  sense  of 

x 

security  and  consume  valuable  time,  effort,  and  materials.  Examples  cited  earlier  con¬ 
cerning  German  camouflage  attempts  for  local  political  reasons  are  empt\  gestures  which 
soon  demonstrate  the  hypocrisy  and  foolishness  of  the  authors. 

Ineffective  camouflage  should  never  he  allowed,  even  when  it  is  part  of  a  deception 
scheme.  Troops  should  never  he  permitted  to  practice  poor  camouflage,  because  thev  will 
learn  lessons  that  are  difficult,  if  not  impossible,  to  forget.  Rather,  if  a  particular 
deception  scheme  calls  for  poor  tamouflage  or  deception  on  the  part  of  a  unit,  it  must  be 
planned.  If  a  unit  is  to  be  detected  on  purpose,  the  camouflage  mission  must  be  to  gain 
that  detection  by  the  enemy:  it  must  not  be  left  to  chance. 

The  cost  ot  the  camouflage  should  be  less  than  the  cost  of  the  real  item,  unless  its 
discovery  would  materially  affect  the  course  of  the  conflict.  For  example,  a  $600.00 
camouflage  net  should  not  be  used  to  hide  objects  of  less  value  than  the  net.  unless  those 
objects  are  of  a  critical  nature  or  their  discovery  would  lead  to  the  detection  of  other  near¬ 
by  items  of  high  value. 

Likewise,  a  decoy  should  always  cost  less  than  the  real  item.  This  is  particularly 
true  in  regard  to  deeov  items  sjiecifically  designed  ami  emplaced  to  be  fired  on  and 
destroyed  by  the  enemy.  In  that  instance,  the  decoy  should  achieve  a  deception  in  tin* 
mind  of  the  attacker  but  should  cost  less  (totally)  than  the  bombs,  rockets,  aircraft,  fuel, 
etc.,  used  by  the  enemy  force  to  destroy  it. 

B.  Achieving  Camouflage  and  Deception  in  Urban  Arens.  Achieving  a  good 
camouflage  and  deception  posture  in  urban  warfare  depends  on  training  and  equipment. 
Unfortunately,  in  both  of  these  areas  the  Army  is  unprepared.  If  certain  units  were 
designated  in  advance  as  urban  combat  units,  their  equipment  and  training  and,  in  par¬ 
ticular.  their  camouflage  ami  deception  equipment  could  be  more  specialized. 

It  is  clear  that  Camouflage  and  Deception  for  Urban  Warfare  provides  the 
fiefending  or  delaying  force,  with  many  opportunities  to  increase  its  combat  effectiveness. 
This  situation  is  particularly  true  for  areas  where  some  lime  is  available  to  prepare  the 
defense. 
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As  slated  previously,  tlio  individual  soldier  has  more  than  adequate  eover  in  a  oily. 
However,  when  he  fires  his  weapons,  he  reveals  his  position.  Therefore,  a  soldiers 
camouflage  should  he  oriented  toward  diluting  the  effectiveness  of  the  enemy  s  counter¬ 
fire  and  retaining  a  concealed  position. 

Dummy  and  decov  positions  utilizing  lightweight  camouflage  material  must  he 
developed  for  the  soldier's  use.  causing  the  enemy  to  distribute  his  fire  over  several  loca¬ 
tions  rather  than  concentrate  it  in  one  area.  Likewise,  specific  camouflage  gear  must  he 
provided  to  reduce  or  mask  weapon  noise,  and  the  dust  raised  by  fifing  in  rubble-strewn 
areas  must  be  eliminated.  Glint  and  shine  from  equipment  must  be  modified  to  blend  in¬ 
to  the  the  citv's  background.  (Hare  from  glasses,  binoculars,  or  infrared  or  night  vision 
devices  must  be  eliminated.  The  soldier’s  uniform  must  be  colored,  patterned,  and  tex¬ 
tured  to  match  the  type  of  building  construction  materials  used  in  the  city  in  which  he  is 
fighting. 


An  urban  setting  does  not  provide  many  areas  for  concealment  of  a  tank,  artillery 
piece,  or  wheeled  vehicle.  While  some  vehicles  may  be  hidden  in  buildings  or  under 
bridges,  etc.,  the  number  of  areas  suitable  to  hide  a  tank  are  small.  Thus  the  tank  in  an 
urban  area  must  carry  its  own  camouflage  net  and  must  be  supported  with  additional 
camouflage  and  deception  equipment  such  as  false  buildings,  false  camouflage  nets,  and 
decoy  tanks. 

The  basic  purpose  for  a  tank  in  the  urban  setting  is  to  provide  counter  attack 
capability.  Thus  a  tank's  camouflage  and  deceptive  gear  initially  must  be  oriented 
toward  the  static  mode  and  provide  protection  against  aerial  reconnaissance,  target 
acquisition,  and  attack.  The  survival  of  the  tank,  as  the  key  element  to  be  used  in  the 
land  battle  to  come  (ground-to-ground),  must  first  survive  the  air-to-ground  attack  made 
by  the  enemy.  Its  survival  should  be  a  prime  objective  of  urban  camouflage.  In  the  actual 
land  battle,  as  emphasis  shifts  from  the  air  attack  to  the  ground  attack  the  tank  must  be 
provided  with  sufficient  smoke  and  noise  camouflage  to  mask  its  approach  into  the  im¬ 
mediate  battle  area. 


In  the  Soviet  concept  of  urban  warfare,  tanks  and  self-propelled  (SP)  artillery’ 
are  used  in  the  streets  to  speed  up  the  attack  and  to  help  the  infantry  storm  strong  points. 
Barriers  and  the  camouflage  and  deception  of  these  barriers  are  needed  to  sloyv  and  chan¬ 
nel  the  attacking  armor  and  self-propelled  artillery  into  selected  kill  zones.  Landmines, 
particularly  seattcrablc  landmines,  have  a  great  potential  for  use  in  urban  yvarfare. 
provided  the  depth  and  extent  of  the  mined  areas  can  be  concealed  from  advancing 
enemy  troops.  In  a  similar  manner,  decoy  landmines  combined  yvith  real  and  decoy 
dragons  teeth  can  effectively  reduce  enemy  attack  options. 
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Paragraphs  C  and  D  contain  a  number  of  ideas  presenting  camouflage  materials 
and  equipment  or  techniques  for  use  in  urban  and  suburban  areas.  These  camouflage 
and  deception  ideas  were  derived  from  the  historical  records  and  from  a  study  of  the 
camouflage  needs  of  today’s  Army  equipment. 

Some  of  the  techniques  and  ideas  have  been  nearly  forgotten  but  are  just  as  valid  to¬ 
day  as  in  World  War  II.  Others  are  capable  of  new  usage  based  on  the  advances  of  tech¬ 
nology  or  are  adaptations  of  old  techniques  to  new  materials  and  equipment.  Still  other 
ideas  are  original  and  have  never  been  used.  These  ideas  or  techniques  are  described  as 
projects,  in  that,  a  separate  effort  is  envisioned  as  being  necessary  to  bring  each  one  to 
fruition. 

C.  Camouflage  and  Deception  Materials  and  Techniques  for  Use  in 
Urban/Suburban  Areas.  The  following  items  are  proposed  for  use  in  urban  and  subur¬ 
ban  areas: 

1.  Urban  Camouflage  Colors.  This  project  would  develop  paints  suitable  for 
use  in  an  urban  environment.  Colors  such  as  gray  (several  shades),  dull  brick  red,  sand¬ 
stone,  brown  (several  shades),  and  several  tar/eoncrete  shades  would  be  produced  in 
enamel  paints.  The  paints  would  be  produced  with  a  tinting  capability  so  that  the  paints 
could  be  recolored  in  the  field  to  better  match  the  terrain. 

Tests  would  be  conducted  in  several  urban  settings  utilizing  various  vehicles 
to  evaluate  the  value  of  urban  camouflage  colors  vs  field/forest  camouflage  colors.  Aerial 
and  ground  observations  w'ould  be  made  comparing  the  camouflage  effectiveness  of  the 
various  colors  in  hiding  or  reducing  the  detectability  and  vulnerability  of  the  vehicles. 

Upon  conclusion  of  the  tests,  a  recommendation  would  be  forwarded  to 
DARCOM  and  DA  concerning  their  recommended  use  in  urban  areas. 

The  paint,  as  a  minimum,  would  be  added  to  the  inventory  of  available 
camouflage  colors. 

2.  Urban  Camouflage  Patterns.  This  project  would  develop  various 
camouflage  patterns  for  use  in  urban  areas.  Patterns  would  include  harsh  and  soft 
geometric  patterns  as  well  as  soft,  random  curves  utilized  in  the  current  Army  field 
camouflage  patterns. 

Aerial  and  ground  observation  tests  would  be  conducted  in  several  urban  areas 
utilizing  various  vehicles  (i.c.,  tank,  APC,  truck)  to  evaluate  the  value  of  the  geometric  vs 
random  curve  camouflage  patterns.  It  is  believed  the  value  of  the  lest  would  be  enhanced 
by  simultaneously  testing  urban  vs  field  camouflage  colors. 
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Upon  conclusion  of  the  testing,  a  recommendation  would  he  made  to 
DARCOM  and  IM  whether  to  use  urban  camouflage  patterns  and  colors  on  vehicles 
designated  for  defense  of  urban  areas. 

3.  Urban  Camouflage  Net  (Drape).  This  project  would  develop  the  coating 
and  colors  for  an  urban  camouflage  net.  Prototype  nets  utilizing  geometric  and  random 
patterns  with  urban  camouflage  colors  would  be  produced.  The  lightweight  camouflage 
net  and  base  cloth  would  l»e  utilized  as  much  as  possible.  The  present  pole  and  support 
system  would  In*  utilized,  modified  to  Ik*  free-standing  with  limited  (no  stakes)  tiedown 
points  (Figure  7). 

Upon  development  of  the  prototy|H*  net  and  modified  support  system,  tests 
would  be  conducted  in  several  urban  settings  to  test  the  value  of  the  urban  camouflage 
nets  vs  regular  camouflage  nets.  Roth  aerial  and  ground  observation  would  be  utilized. 

Upon  conclusion  of  the  test,  a  recommendation  would  be  made  to  DARCOM 
and  l)A  on  whether  to  fully  develop  and  field  an  urban  camouflage  net. 

MODIFIED  NET  SUPPORT  SYSTEMS 
FOR  URBAN  CAMOUFLAGE  NET 


Figure  7.  Modified  net  support  system  for  urban  camouflage 
net  —  triangular  foot  with  expandable  clamp  —  clamp  spreader. 
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4.  Urban  Flat-top  Net.  This  project  would  develop  an  urban  camouflage  net  of 
flat-top  design  (Figure  8)  with  the  camouflage  material  thinned  on  the  edges.  Prototypes 
of  patterned  vs  solid  colors  would  he  utilized  in  the  net  material.  The  pole  ami  support 
system  will  he  modified  to  he  free  standing,  with  limited  (no  stakes)  tiedowns. 

Upon  development  of  the  prototype,  aerial  observation  tests,  only,  would 
he  conducted.  The  objective  of  these  tests  would  he  to  evaluate  the  effectiveness  of  this 
type  of  net  in  an  urban  environment  relative  to  no  camouflage  and  to  regular  camouflage 
nets.  A  flat-top  net  shows  great  promise  for  use  in  an  urban  area  because  the  height  of 
buildings  will  preclude  oblique  aerial  reconnaissance.  Accordingly  vertical  photography 
and  visual  detection  can  he  considered  the  primary  reconnaissance  threats. 


URBAN  FLAT  TOP  NET  (top  view) 


Figure  8.  Urban  flat-top  net  —  top  and  side  views. 
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5.  Pseudo  Masonry  Landmine.  This  project  would  develop  various 
coatings  for  use  on  antipersonnel  and  antitank  landmines.  The  coating  will  g.ve  scat- 
Icrahlc  and  other  types  of  landmines  the  appearance  of  brick,  ctnderblock,  or  masonry. 


Distributed  scmi-randomiy  on  streets  and  highways  among  other  real  rubble 
the  pseudo  masonry  landmine  (Figures  9  and  10)  would  create  confusion  tn  the  mind  of 
an  enemy  tank  commander  forcing  him  to  go  slow  or  use  mine-clearing  equipment- 

plosives  rapidly. 


PSEUDO  MASONRY  LANDMINE 


REGULAR  M19  PLASTIC 
HEAVY  ANTITANK  MINE 

WT,  28  LBS.  FUZE  M606 

EXPL.  21  LBS  350-500  LBS 
PRESSURE 


M19  LANDMINE-CAMOUFLAGED  TO 
APPEAR  AS  CONCRETE  RUBBLE 


Figure  9.  Pseudo  masonry  landmine  M19. 
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PSEUDO  MASONRY  LANDMINE 


MEDIUM  METALLIC  ANTITANK  LANDMINE 

•  * 

FUSE  M603 

FUNCTIONING  300  TO  400 

_ LBS  PRESSURE 

PLASTIC-TEXTURED  &  COLORED  TO  SIMULATE  CONCRETE 


REGULAR  M6A2 

WT-20  LBS 
EXPL-12  LBS 


IRREGULAR  SHAPE  TO  SIMULATE  BROKEN  CONCRETE 
Figure  10.  Pseudo  masonry  landmine  M6A2. 

to 

6.  Penlight  Smoke  Stick.  This  project  would  develop  a  penlight-size 
smoke  canister.  The  smoke  stick  will  utilize  the  methodology  and  technology  presently 
developed  for  the  beer*can*«ize  instantaneous  smoke  canister.  A  size  reduction  to  that  of 
the  average  penlight  flashlight  would  l»e  made,  the  average  size  should  he  6  inches  long 
,  by  %  inch  diameter  with  a  fuse  at  the  one  end.  Upon  arming  the  penlight  smoke  stick,  the 

)  soldier  would  have  4  to  6  seconds  to  place  the  device  before  it  ignited.  The  stick  would 

put  out  an  intense  volume  of  smoke  for  5  to  15  seconds  without  causing  a  fire  in  the 
building. 


The  penlight  smoke  stick  would  he  used  in  urban  warfare,  that  is,  in  huilding- 
to-building  and  room-to-room  battles.  It  wou'd  be  used  to  provide  smoke  cover  to 
individual  soldiers  assigned  the  task  of  clearing  the  building  of  enemy  soldiers.  Due  to 
the  light  weight  and  small  size  of  the  penlight  smoke  stick,  several  could  be  carried  on 
each  soldier.  If  the  soldier  needed  to  cross  a  hall  or  doorway  where  the  security  was 
doubtful,  he  could  ignite  a  penlight  smoke  stick  to  provide  cover.  The  present  method  of 
operation  is  to  use  a  hand  grenade  or  continuous  rifle  fire.  Both  of  these  current  methods 
consume  large  quantities  of  ammunition  and  do  not  provide  the  protection  from  aimed 
fire  that  a  smoke  cloud  would  provide. 
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7.  Decoy  Building.  This  project  would  develop  lightweight  prefabricated  decoy 
buildings  of  various  materials  such  as  metal,  wood,  and/or  cloth  over  pipe.  The  decoy  is 
envisioned  as  a  one-story  structure,  designed  to  split  open  as  illustrated  in  Figure  1 1 
permitting  rapid  movement  by  a  vehicle  or  firing  by  a  AA  or  SAM  unit  from  within  the 
structure. 


The  decoy  building  would  be  used  in  an  urban  or  airfield  netting  to  conceal 
equipment  such  as  tanks,  self-propelled  artillery,  and  antiaircraft  weapon  systems.  In. 
particular,  VULCAN  or  CHAPARRAL  air  defense  weapons  could  be  concealed  within 
the  structure.  Upon  attack,  the  structure's  roof  and/or  roof  plus  sides  would  slide  open  to 
permit  the  air  defense  system  to  engage  the  enemy  aircraft. 

DECOY  BUILDING  HIDING  VULCAN 


SPLITS  OPEN 


Figure  11.  Decoy  building  —  hiding  Vulcan. 


8.  Camouflage  Set/House  Extension.  This  project  is  to  develop  a  camouflage 
set  to  extend  the  side  of  a  house.  The  set  is  envisioned  as  containing  a  free-standing  sup¬ 
port  system  and  cloth  roof  and  walls  for  up  to  three  sides  (Figures  12  and  13).  The  cloth 
roof  and  wall  would  be  colored  and  textured  to  appear  similar  to  real  masonry  walls  and 
roofs. 


The  house  extension  camouflage  set  would  be  utilized  in  urban/suburban 
areas  where  buildings  exist,  yet  where  camouflage  nets  cannot  be  utilized  effectively. 
This  set  would  be  used  to  hide  items  such  as  tanks,  APCs.  artillery,  or  trucks  by  extending 
the  sides  and  roof  of  a  building. 
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BUILDING  EXTENSION 


CLOTH  TENSIONED  AND  TEXTURED 
TO  SIMULATE  A  REAL  PART  OF  BUILDING 

Camouflage  set/house  extension  -  oblique. 


AERIAL  VIEW 

FALSE  BUILDING  EXTENSION 


FALSE  EXTENSION  TO  THE  BUILDING 


Figure  13.  Camouflage  set/house  extension  —  vertical. 


9.  Brown  (Dull)  Coated  Communication  Wire.  Communication  wire  is  cur¬ 
rently  coated  with  a  shiny  hlack  plastic  coating.  This  project  would  develop  a  dull  brown 
coating. 


Communication  wire  has  been  used  heavily  in  urban  warfare  where  multistory 
structures  interfere  with  military  radio  transmission.  This  wire  has  been  primarily  coated 
with  hlack  rubber/plastie  sheathing.  A  dull  brown  coating  will  make  detection  of  the  wire 
much  more  difficult,  a  factor  important  in  close-in  urban  fighting. 


10.  Fount  Camouflage  for  Landmines.  This  project  would  develop  a  high- 
persistence.  water-based  foam  ami  a  portable  foaming  unit  (Figure  14).  The  foaming  unit 
would  he  trailer  mounted  and  would  he  towed  by  a  5-ton  water  tanker.  The  portable 
foaming  unit,  utilizing  water  from  the  city  fire  hydrant  system  or  the  water  tanker  would 
provide  water  at  operational  pressure  to  the  foaming  nozzles.  There  the  water  would  be 
mixed  with  detergent  and  made  into  a  high-density  foam.  The  foam  would  then  be  blown 
out  by  a  directional  fan/nozzle  arrangement. 

The  high-persistence  foam  would  be  emplaced  in  city/urhan  area  streets  to  cover 
(camouflage)  scatterable  antitank  and  antipersonnel  landmines.  Conversclv.  mines  of  the 
air-seatterable  type  could  he  emplaced  after  the  foam  was  emplaced.  The  foam  could  be 
emploved  without  landmines  under  it  as  a  decov  device. 
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TRAILER  MOUNTED  FOAMING  UNIT 


FOAM 

Figure  14.  Trailer-mounted  foaming  unit. 

1 1 .  Acoustic  Grenade.  The  project  would  develop  a  small  portable  device  which 
would  emit  intense  sound.  The  device  would  be  about  the  size  of  a  hand  grenade.  The 
sound  grenade  would  emit  a  continuous,  selectively  changeable,  high-pitched  sound 
(whistle)  by  means  of  a  battery  and  motor  or  a  fuel-propellant  stick  turning  a  siren-type 
noise  emitter  for  up  to  5  minutes.  The  sound  intensity  should  be  adjustable  to  as  high  a 
volume  as  required  to  disorient  or  damage  an  unprotected  ear  drum  in  an  enclosed  room. 


The  sound  grenade  would  be  used  to  cover  by  noise  the  movement  of  men  and 
material  (i.e..  tanks.  A  PC.  etc.)  in  an  urban  environment.  In  addition,  it  could  be  used  to 
draw  attention  to  itself.  Used  as  a  strip  flare  or  in  conjunction  with  an  acoustic  or  thermal 
sensor  it  could  signal  the  entry  of  intruders  into  unguarded  part  of  a  building.  The  con¬ 
stant  sound  would  be  a  means  to  aid  the  defensive  forces  to  home  in  on  the  position  of  en¬ 
try  of  the  intruder. 


12.  Glue-on  Rubble.  This  project  would  develop  a  glue  to  attach  broken 
masonry  to  the  metal  surfaces  of  combat  vehicles.  The  glue  should  have  good  nietal-to- 
roek  adhesion,  be  applicable  in  the  temperature  range  of  40°  to  120°  F.  The  rubble 
would  add  color  and  texture  to  the  .  urfaee  of  the  vehicle.  The  glue  should  be  removable 
bv  application  of  a  proj>er  solvent. 

The  glue  would  be  used  to  attach  rubble  from  the  urban  area  to  vehicles 
(in  particular,  tanks  and  A  PCs)  operating  in  the  eitv  to  increase  their  camouflage. 
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13.  Decoy  Urban  Camouflage  Nets.  The  project  would  develop  a  low-cost, 
super-thin,  lightweight  decoy  urban  camouflage  net  (Figure  15).  This  net  is  envisioned  as 
Iwing  approximately  1/10  the  weight,  cost,  and  bulk  of  the  present  camouflage  net. 
Coloration  and  texture  would  he  similar  to  urban  net.  The  support  system  would  he 
reduced  in  weight  by  using  air-inflatable  poles.  The  net  will  consist  of  colored  cloth  with 
a  border  tie  rope  but  no  actual  netting. 

The  decoy  net  would  be  employed  in  urban  areas  to  dilute  the  effectiveness 
of  enemy  attacking  aircraft.  Based  on  analysis  and  availability,  one  to  four  decoy  nets 
would  be  utilized  for  every  real  net.  The  decoy  net  would  be  used  in  areas  where 
camouflage  effectiveness  against  detection  is  low  hut  where  camouflage  against  iden¬ 
tification  is  still  desired. 

1  he  decoy  net  would  be  used  in  a  situation  where  it  is  impossible  to 
successfully  hide  equipment,  such  as  an  Armor  Platoon  (5  tanks)  which  would  use  5 
regular  nets.  With  sufficient  additional  decoy  camouflage  nets  (possibly  10),  the  enemy  is 
presented  with  the  problem  of  destroying  15  targetable  camouflage  nets,  only  5  of  which 
have  real  targets  under  them.  If  the  enemy  has  unlimited  offensive  capability,  all  we  have 
succeeded  in  doing  is  to  cause  him  to  expend  valuable  ammunition  and  waste  time  and 
effort.  However,  if  the  case  exists  where  the  enemy  has  a  limited  offensive  capability,  the 
additional  decoy  nets  will  substantially  reduce  the  prohahilitv  of  destruction  of  all  5 
tanks. 

URBAN  DECOY  NET 


URBAN  COLOR 
ONE  SIDE 
BLACK 
TAN 
GRAY 
CONCRETE 


CLOTH  ONLY 

NO  SUPPORTING 
WEB  NET 


SOLID  CONCRETE  COLOR 
SIDE  TWO 
TAN 

OFF-WHITE 


BORDER  CORD 
NYLON-3^”  OR  LESS 

Figure  15.  Urban  decoy  net. 
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14.  Claymore  Mine  Camouflage  Set.  The  project  would  develop  a  camouflage 
claymore  mine  set.  The  mine  would  he  camouflaged  to  look  like  part  of  a  wall  or  a  adver¬ 
tisement  sign  and  he  attached  to  a  business  establishment  (Figure  16).  This  mine  would 
he  command,  trip-wire,  or  acoustic-sensor  detonated. 


In  an  urban  setting  a  clavmore  mine  camouflaged  to  look  like  part  of  a 
building  wall  or  street  advertisement  sign  would  he  placed  in  a  suitable  location  for 
defense  against  enemy  infantry-. 


1 

—  _  n 

HIDDEN  CLAYMORE  MINE 


15.  Urban  Spider  Hole  Covers  for  Antitank  Teams.  This  project  would 
develop  a  small  camouflage  net  for  use  over  foxholes  made  in  the  street,  etc.,  in  urban 
area.  The  net  would  he  irregularly  shaped,  colored  tan/brown/black,  textured,  and  sup¬ 
ported  by  air-inflated  tubular  supports  (Figure  17). 

URBAN  SPIDER  HOLE  COVER  SUPPORT  FOR  COVER 


NET  MATERIAL 


RUBBER  OR  PLASTIC 


Figure  17.  Urban  spider  hole  cover  net  and  support. 
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Weapons  with  a  hack  blast  cannot  be  used  in  buildings;  accordingly,  they 
must  be  deployed  in  the  street  or  on  roof  tops.  A  small  portable  camouflage  net  for  use  in 
a  street  foxhole  would  aid  in  the  protection  of  antitank  teams.  This  type  of  camouflage 
was  used  extensively  bv  the  North  Vietnamese  Army  and  Viet  Cong  in  the  defense  of  Hue 
City.  South  Vietnam,  and  it  proved  to  he  effective. 


16.  Vertieul  Camouflage  Screens.  This  project  would  develop  vertical  supports 
for  use  with  urban  or  field  camouflage  nets  or  other  types  of  screens.  The  object  is  to  erect 
an  opaque  vertieul  screen  perpendicular  to  the  direction  of  a  given  street  (Figure  18).  The 
support  system  must  be  such  that  destruction  of  a  single  support  role  or  wire  will  not 
result  in  the  collapse  of  the  screen. 


The  screen  is  to  be  of  an  interwoven  material  so  that  one  hole  or  multiple  holes 
will  not  result  in  a  shearing  or  ripping  of  the  screen.  The  screen  material  should  be  light¬ 
weight  and  flameproof  (or  retardant)  and  offer  such  little  resistance  that  fused  projectiles 
pass  through  the  screen,  making  holes  but  not  exploding. 
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'Pin*  screens  would  lie  erected  in  city  streets  to  conceal  movement.  The  screen 
would  act  as  a  visual  and.  possihlv.  a  radar  and  infrared  harrier  to  the  detection  of  items 
behind  the  net.  Although  the  enemv  could  fire  projectiles  through  the  screen,  aimed  fire 
would  he  prevented.  In  addition,  other  obstacles  such  as  mines,  dragon  teeth,  antitank 
weapons,  etc.,  could  he  installed  behind  the  screen  without  enemy  observation. 

17.  Fake-Damage  Kit  for  Buildings  and  Bridges.  The  project  would  develop 
a  kit  to  he  used  to  create  evidence  of  severe  bomb  damage  on  buildings  and/or  bridges. 
The  kit  is  envisioned  as  containing  paint  brushes,  rollers,  spravers.  cloth,  powders,  and 
instructions  neeessarv  to  simulate  holes  and  damage  to  the  walls  and  roofs  of  buildings, 
and  the  superstructure  of  bridges  (Figure  19). 

The  simulated  damage  would  be  installed  on  selected  kev  installations  and 
facilities  in  an  urban  environment  to  convince  enemy  reconnaissance  and  fighter  bombers 
that  the  target  has  been  severely  damaged. 


Figure  19.  Steps  in  simulating  damages  to  a  building. 
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18.  Street  Sign  Kit.  This  project  will  develop  a  kit  with  whioh  the  street 
signs  in  an  urban  area  could  he  changed.  The  kit  would  include  lettering  sets,  paints,  and 
various  tools  for  fabricating  street  signs.  The  German  use  of  this  deceptive  ploy  in  the 
Ardennes  offensive  of  World  War  II  is  well  documented  and  causer!  tremendous  confu¬ 
sion  among  the  American  forces. 

In  urban  warfare  considerable  confusion  can  result  from  removing  street 
signs.  Kven  more  confusion  results  from  making  new  street  signs  and  emplacing  them  in 
the  old  locations. 

19.  Urban  Two-  and  Three-Dimensional  Tank  Decoy.  This  project  would 
develop  a  two-dimensional  cloth  decoy  tank  (Figures  20  and  21).  The  cloth  decoy  would 
he  colored  and  textured  to  simulate  a  real  tank.  The  cloth  would  have  a  border  cord  of 
nylon,  so  that  the  dimension  of  height  could  he  added  if  a  third  dimension  was  desired. 


CLOTH  TANK  •  IN  3  DIMENSIONS  BY  ADDIT.C** 

OF  TUBULAR  PLASTIC  OR  ALUMINUM  SKELETON 

Figure  20.  Cloth  decoy  tank  —  three  dimensions  by  addition  of  supports. 
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In  cities.  due  to  tin*  height  of  tin*  buildings.  oblique  photographic 
reconnaissance  is  not  as  useful  as  vertical  photography:  accordingly,  there  is  a  place  for 
two-dimensional  decoy  items.  The  element  of  height  could  he  added  by  means  of  air- 
inflatable  poles  or  narrow-diameter  aluminum  or  plastic  poles  to  provide  three- 
dimensional  targets. 

Fighter-bomber  attack  in  urban  areas  is  affected  similarly.  Visually,  the 
cloth  tank  will  present  an  identification  problem  to  enemy  aircraft  resulting  in  the 
enemy's  expending  bombs  and  ammunition  on  decov  targets. 

20.  Rubble  Net  (Urban).  The  project  would  develop  a  new  camouflage  net  and 
support  system  which  would  present  the  appearance  of  a  pile  of  masonrv  rubble.  The 
cloth  of  the  net  would  be  formed  and  shaped  to  simulate  the  depth  and  uneven  texture  of 
a  rubble  pile.  The  support  svslem  would  be  free  standing  without  the  use  of  tiedown 
points  or  stakes.  As  envisioned,  the  net  would  be  modular,  but  not  necessarily  of  a 
hexagon/diamond  configuration  and  would  present  the  radar  cross  section  and 
absorption  of  a  rock  pile. 

The  rubble  net  would  be  used  over  tanks/gun  positions  in  an  urban  area 
where  masonry  rubble  existed.  In  a  bombed  citv.  piles  of  rubble  will  exist  in  various 
streets  as  a  result  of  street  clearing  operations.  Adding  more  piles  of  nibble  to  the  existing 
piles  would  not  attract  the  attention  of  aerial  or  ground  observation  and  would  make  the 
enemy's  target  dctcction/aequisition  task  much  more  difficult. 

21.  Urban  Camouflage  Uniform.*  This  project  would  develop  and  test 
various  patterned  and  colored  uniforms  suitable  for  use  in  urban  environments.  The 
colors  evaluated  would  be  several  shades  of  brown,  black,  gray.  sand.  etc.  These  colors 
would  be  combined  into  various  random  geometric  patterns  and  printed  on  combat 
uniforms. 

The  urban  camouflage  uniforms  would  be  evaluated  in  an  urban  environment 
and  compared  to  the  standard  monotone  olive  drab  uniform  and  the  patterned 
camouflage  uniform.  Upon  conclusion  of  the  tests,  a  recommendation  would  be  for¬ 
warded  to  DARCOM  and  DA  concerning  recommended  use  in  urban/suburban  areas. 

D.  Camouflage  and  Deception  Materials  and  Techniques  for  Use  in  Rural 
and  Urban  Areas.  The  following  items  are  proposed  for  use  in  the  field  as  well  as  in  ur¬ 
ban  areas: 
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1.  Decoy  Soldier,  Inflatable.  This  project  would  develop  an  in* 
flatiug/dcflaliug.  positionaldr  decoy  soldier.  Using  thin,  lightweight  rubber/plastic,  a 
weighted-base  decoy  man  woidd  be  fabricated.  The  decoy  would  be  colored  to  resemble  a 
man  and  would  be  inflated  by  means  of  a  timed  12-volt  d.c.  miniature  compressor  or 
manually.  Miniature  compressors  that  fit  in  the  palm  of  a  hand  are  capable  of  45  Ib/in.2. 
They  cost  less  than  $30  and  run  on  12-V  d.c.  batteries.  The  decoy’s  compressor  would  re¬ 
quire  substantially  less  power.  The  decoy  could  be  designed  to  deflate/reinflate  bv  means 
of  a  clock  mechanism  on  the  miniature  compressor.  The  deflater/rcinflater  cycle  could  be 
utilized  in  (urban)  building  window  areas  or  in  field  (foxhole)  positions  to  create  aj>- 
parent  movement.  The  rubber/plastic  of  the  decoy  man  could  be  textured  and  colored  to 
resemble  a  military  uniform.  The  decoy  in  a  nondeflatable  state  could  also  utilize  cast-off 
military  items,  such  as  a  real  helmet,  web  gear,  shirt,  etc. 

Upon  fabrication  of  the  prototype,  tests  would  be  conducted  to  determine 
the  realism  of  the  decoy.  Operational  evaluation  tests  would  be  conducted  to  determine 
the  impact  on  troops  in  a  war  game  situation.  The  decoy  could  be  deployed  in  conjunc¬ 
tion  with  machine  gun  or  rifle  fire  simulators  (Acoustic  Grenade,  described  in  paragraph 
IV  C  11)  for  added  realism.  In  addition,  it  could  be  deployed  with  real  but  spent  equip¬ 
ment  such  as  a  used  LAW  or  TOW  in  order  to  create  an  apparent  target  to  attract  the  at¬ 
tention  of  a  tank  from  a  real  antitank  team.  The  decoy  could  also  be  used  on  live  fire 
combat  training  or  proficiency  course  where  target  variability  is  desired. 

2.  Fire/Flame  Simulator.  This  project  would  develop  various  fire  and  flame 
simulators.  A  given  simulator  wotdd  consist  of  a  fire  pan  where  volatile  fuel  (primarily 
liquid)  would  be  permitted  to  burn  producing  flame/smoke  and  the  effect  of  a  fire.  Igni¬ 
tion  of  the  flame  simulator  would  be  by  electrical  remote  control  using  command 
detonation  or  unattended  acoustic  or  IR  sensors.  Different  types  of  simulators  would  be 
designed  Vo  simulate  different  types  of  fires.  The  simulators  would  be  classified  into  two 
main  types  —  fixed  and  mobile.  The  fixed  types  would  be  redesigned  and  improved 
World  War  II  types  such  as  (noil-inclusive): 

a.  Vertical  fire  grid  for  simulating  burning  walls. 

b.  Horizontal  fire  grid  for  simulating  burning  roofs. 

c.  Oil-fed  fire  for  long-duration  fire. 

d.  Boiling  oil/waler  fire  for  producing  flashes  and  explosions. 

The  mobile  type  flame  simulator  would  be  designed  to  simulate,  harmlessly,  the  flame 
and  fire  that  would  result  when  various  mobile  targets,  both  real  and  decov,  are  hit  bv 
enemy  gun  or  rocket  fire.  Typical  examples  of  the  mobile  fire  simulator  are: 
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a.  A  214-Ton  Truck  Fire  Simulator.  This  simulator  would  produce  the 
smoke  and  flame  that  would  result  when  a  214-ton  truck  is  hit  by  cannon  or  rocket  fire 
front  an  aircraft.  The  simulator  would  he  designed  to  work  on  real  or  decoy  trucks  and 
would  he  fired  electrically  by  remote  control. 

b.  A  Tank/APC  Fire  Simulator.  This  simulator  would  produce  the 
smoke  and  flame  that  would  result  when  a  tank/APC  is  hit  by  an  aerial 
(primarily)  or  a  ground  antitank  weapon. 

\ 

It  is  important  that  all  decoys  explode  and  burn  like  the  real  equip¬ 
ment.  Bv  doing  so.  the  deception  as  originally  achieved  by  the  decoy  is  carried  to  its 
logical  conclusion.  The  value  of  a  deception  operation  is  made  more  effective  if  the 
eneniv  believes  he  has  destroyed  the  target.  His  belief  is  reinforced  by  flame/smoke  and 
secondary  explosions. 

Real  items  could  carry  flame  and  smoke  simulators  to  help  achieve 
deception.  Activation  of  a  simulator  on  a  real  vehicle  after  it  has  been  attacked  but  not 
destroyed  should  result  in  the  attackers  moving  on  to  another  potential  target  rather  than 
reattacking  the  original  target.  Consider  an  aerial  attack  by  two  fighler/bomber  aircraft, 
the  lead  plane  and  his  wingman.  Tiie  first  aircraft  attacks  the  target,  the  wingman 
tightens  the  attack  envelope  with  information  supplied  by  the  lead  aircraft  and  initiates 
his  attack.  However,  if  the  lead  aircraft  believes  he  has  destroyed  the  target,  his  wingman 
will  not  reattack  an  already  burning  target  thereby  wasting  ammunition.  The  attack 
leader  and  his  wingman  will  regroup  and  attack  another  target. 


3.  Tank-Tread  Simulator.  This  project  would  develop  a  lightweight  tracked 
device  for  attachment  to  either  a  jeep,  214-ton  truck,  or  other  vehicle.  The  device  would  be 
mounted  on  the  rear  of  the  vehicle  and  consist  of  wheels  and  tracks  with  interchangeable 
treads  to  simulate  the  track  width  and  size  of  various  tracked  vehicles  such  as  APCs. 
tanks.  SP  artillery,  etc.  The  simulator  would  be  designed  to  produce  tracks  of  the  correct 
depth,  simulating  the  weight  impression  that  a  real  vehicle  would  make. 

The  tank-tread  simulator  woidd  !>e  used  in  areas  where  armored  vehicles  arc 
operating  or  where  it  is  desired  to  have  the  enemy  believe  armored  vehicles  are  operating. 

In  the  first  case,  false  tracks  yvould  be  used  to  confuse  enemy  reconnaissance 
as  to  the  number  of  real  tanks  by  creating  confusing  multiple  tracks.  This  type  of  device 
could  be  particularly  useful  in  snow  or  desert  country  where  false  tracks  could  be  made  to 
lead  up  to  snow  mounds  or  unnatural  looking  clumps  of  earth.  In  the  second  case,  when 
used  in  conjunction  with  decoys,  nets,  and  flame  simulators,  the  use  of  tracks  would  add 
realism  to  the  deception  operation. 
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4.  INon-Reflective  Coating  and  Attachments  for  Glasses,  Binoculars,  and 
Telescopes.  This  project  would  develop  coatings  and  lens  covers  for  eyeglasses, 
binoculars,  and  telescopes  to  decrease  the  reflection  of  light  from  their  surface.  For 
binoculars  and  telescopes,  louvered-grid  attachments  would  be  made  of  coated  plastic  or 
aluminum.  The  louvered  attachment  would  permit  direct  sight  viewing  but  would  trap 
indirect  light  from  being  reflected  from  the  surface. 

Reflection  of  incident  light  on  optical  lenses  is  frequently  the  cause  for 
detection  of  personnel.  Bv  applving  coatings  and  louvered  attachments  to  lenses,  in  par¬ 
ticular  sniper  telescopes,  the  probability'  of  detection  due  to  reflected  light  will  be 
minimized.  In  addition,  it  is  possible  to  scan  an  area  rapidly  with  an  IR  laser  and  watch 
for  the  backscatter  from  potential  targets  that  are  optically  reflective.  By  using  coatings 
and  louvered  grids,  the  reflection  from  all  angles  except  direct  incidence  yvould  be 
reduced  or  eliminated. 

5.  Wood/Cardboard  Box  Decoy  Manual.  This  project  entails  a  survey  of  the 
types  of  packaging  boxes  of  metal,  wood,  and  cardboard  used  in  the  Army.  Then,  via  a 
manual,  it  would  show  troops  how  to  use  such  boxes  to  create  decoy  items  of  equipment 
such  as  ABCs,  trucks,  and  tanks  by  placing  the  boxes  together  and  placing  a  tarp  or 
camouflage  net  over  the  boxes  in  such  a  manner  as  to  create  the  illusion  of  a  real  item 
under  the  net  (tarp). 

This  manual  would  enable  troops  to  create  their  own  decoys  from  field 
expedient  materials.  While  the  concept  is  simple,  the  manual  would  provide  the  soldier 
with  a  detailed  description  of  how  to  accomplish  the  task.  Experience  in  regard  to  field 
pattern  painting  has  shown  that  good  instructions  are  superior  than  relying  solely  on  the 
imagination  and  creative  ability  of  the  average  soldier. 

6.  Gun-Blast  Dust  Apron.  This  project  would  develop  a  type  of  lightweight 
camouflage  net  material  for  use  directly  under  the  barrel  of  a  gun/ rocket  launcher  to  sup¬ 
press  the  dtist  stirred  tqi  by  the  firing  of  the  weapon.  The  material  must  be  lightweight  vet 
strong  enough  to  resist  the  effect  of  blast  (i.e..  flame,  etc.)  of  the  weapon. 

The  Gun-Blast  Dust  Apron  is  placed  directly  under  the  muzzle  of  the  gun  to 
suppress  the  dust  cloud  caused  by  the  firing  of  the  weapon.  Two  objectives  are  gained  bv 
suppressing  the  dust:  Detection  of  the  site  due  to  localized  dust  positioning  is  reduced: 
visibility  from  the  gun  to  the  enemy  is  improved  enabling  the  gun  crew  to  fire  a  second 
shot  without  an  intervening  dust  cloud. 
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7.  Gun-Blast  Dust  Simulator.  This  project  would  develop  a  device  to  simulate 
the  gun  blast  of  recoilless  rifles  and  other  antitank  weapons.  As  envisioned,  the  device 
would  use  dust/powder  in  a  conical  tube  projector.  This  would  he  expelled  by  an  ex¬ 
plosive  or  compressed  gas  (similar  to  a  large  toy  carbide  cannon  filled  with  dust).  The 
device  would  be  fired  by  remote  control  using  command  detonation. 

This  device  would  be  used  in  conjunction  w’ith  deeov  antitank  (AT)  positions 
to  simulate  the  dust  and  smoke  of  a  real  AT  site.  Used  alone  or  in  conjunction  with  a 
decoy  inflatable  man.  the  simulator  would  add  realism  to  dummy  AT  positions  and  draw 
the  fire  of  enemy  tanks. 

8.  Decoy  Dragon  Teeth.  This  project  would  develop  plastic  or  foamed 
concrete  dragoti  teeth  of  the  pyramidal  and  conical  types  (Figure  22).  The  objective 
would  be  to  produce  foamed  decoy  antitank  obstacles.  These  obstacles  could  contain  ex¬ 
plosives,  antitank  or  antipersonnel  mines,  or  be  totally  inert.  The  decoy  dragon  tooth  kit 
is  envisioned  as  consisting  of  a  mold,  plastic  (or  foamed  concrete),  and  pressurized  foam¬ 
ing  equipment.  The  technology  for  the  device  already  exists.  An  optimum  setup  time  for 
an  inert  dragon  tooth  decoy  would  In*  approximately  1  minute  per  decoy.  Approximately 
32.9  ft1  of  foam  would  be  required  for  a  normal  size  solid  conical  decoy  with  a  lower 
base  of  12  in.  and  an  upper  base  of  6  in.  with  a  height  of  36  in.  A  hollow  decoy,  requiring 
two  molds  and  having  2-in.  thick  sides  ami  top  would  require  9.5  ft*  of  foam  or  foamed 
concrete.  With  a  foam  density  of  approximately  I  lb/ft3  only  10  lb  of  material  would  be 
required  to  make  one  deeov. 

The  decoy  dragon  teeth  would  be  employed  with  or  without  explosives  in 
jirl  •an  streets  or  rural  areas.  Used  alone  or  in  conjunction  with  real  obstacles,  the  result 
would  confuse  and  delay  enemy  tank  forces.  The  enemy  tank  commander  when  he 
approached  the  dragon  teeth  would  face  several  problems: 

First:  Are  the  dragon  teeth  real  or  decovs? 

Second:  If  they  are  decoy,  are  thev  inert  or  mined? 

Third:  If  mined,  are  they  mined  with 

a.  Antitank  mines? 

b.  Antipersonnel  mines? 

e.  Command  detonation  explosives? 

Depending  on  the  covering  antitank  fire  bv  fricndlv  forces,  the  problem  to  the  enemv 
command  is  compounded. 
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DECOY  DRAGON  TEETH 


— |6”H— 


Figure  22.  Decoy  dragon  teeth. 


The  standard  tactic  used  against  real  antitank  dragon  teeth  obstacles  in  rural 
environments  is  to  use  a  dozer-blade-equipped  tank  to  cover  the  dragon  teeth  with  earth. 
In  an  urban  environment,  particularly  in  a  concrete  street,  dirt  with  which  to  cover  the 
dragon  teeth  is  not  readily  available  although  rubble  may  be  available.  However,  if  this 
tactic  is  used  against  command-detonated  or  antitank-mined  decoy  dragon  teeth,  the 
dozer-equipped  tank  will  he  damaged  and  possibly  destroyed.  If  the  enemy  commander 
uses  sappers,  again  the  command-detonated  or  antipersonnel  mine  decoy  dragon  teeth 
can  reduce  the  threat  effectively. 

While  if  is  recognized  that  any  barrier,  real  or  decoy  or  combined  can  be 
breached,  the  cost,  installation  time,  and  density  vs  delav  caused  for  the  enemy  by  a 
decoy/real  dragon  teeth  barrier  is  estimated  to  be  significant.  Envision  (as  in  Figure  23) 
an  entire  city  street  with  emplaced  decoy  (mined  and  inert)  and  real  dragon  teeth.  The 
enemy  tank  commander  definitely  has  a  problem. 
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Figure  23.  Decoy  dragon  teeth  deployed  in  a  city  street. 


40 


9.  Dummy  Oil  Drums,  Blivets,  and  Pillows.  This  project  is  to  develop 
oil  drums  for  use  in  simulated  fuel  storage  depots  (Figure  24).  Various  types  of  oil  storage 
faeilities  would  he  duplicated,  starting  with  a  simulated  55-gal.  fuel  drum  and  pro¬ 
gressing  to  the  large  blivets  and  piilows.  The  deeov  is  envisioned  as  an  air-inflatable  thin- 
walled  plastic  for  the  large  fuel  blivets  or  pillows  and  foam  for  the  55-gal.  oil  drums. 

Oil  storage  areas  are  kev  targets  for  attacking  aircraft.  A  simulated  oil 
storage  area  would  induce  the  enemv  to  conduct  aerial  attacks  on  it.  When  used  in  con¬ 
junction  with  flame/fire  simulators  an  effective  deception  could  be  achieved.  In  addition, 
the  simulated  area  could  be  utilized  as  an  enemy  aircraft  kill  zone  where  inward  concen¬ 
trated  antiaircraft  fire  could  be  used. 


FOAM  FUEL  DRUM 


Figure  24.  Decoy  fuel  drum  and  pillow;  decoy  fuel  storage  area  with  kill  zone. 


10.  TOW  Missile  Simulator.  This  project  would  develop  a  TOW  missile 
simulator  (Figure  25).  The  device  is  envisioned  as  a  pressed  paper  tube,  expandable  to  the 
length  of  a  real  TOW.  The  tube  would  launch,  via  remote  control,  an  electrically  fired, 
unguided  paper  missile  giving  an  appropriate  smoke  backblast  and  audio/visual  signal. 
The  missile  would  be  pressed  paper  with  a  solid  fuel  propellant  (similar  to  toy  solid 
fueled  rockets).  Objective  as  to  weight  and  cost  are  that  the  simulator  be  less  than  1/10  the 
cosi/weight  of  real  TOW  missile. 


TOW  MISSILE  SIMULATOR 


GREEN  COLORED 

PAPER  WEATHER  WATERPROOF  PRESSED 


^  POWDER  FOR  VISUAL  BLACKOUT 


WATERPROOF  SEAL 


— —  TELESCOPING  PAPER  TUBE— 


END  VIEW 


Figure  25.  TOW  missile  simulator. 
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The  TOW  missile  simulator  is  to  he  used  hy  TOW  gunners  to  set  up  a  dummy 

position.  The  purpose  of  the  dummy  position  is  to  draw.,enemy  tank  machine  gun  and 

cannon  fire  to  itself,  therebv,  diluting  the  effectiveness  of  enemy  weaponry  used  against 

the  real  TOW  gunner.  The  TOW'  missile  simulator  could  he  used  hy  itself  or  for  added 

realism  with  the  inflatable  dummies.  The  TOW  simnla/  could  be  fired  simultaneously 

¥ 

with  the  real  TOWf  or  it  could  he  fired  independently,  cither  before  or  after  the  real  TOW 
launch. 


11.  Decoy  Landmine.  This  project  is  to  develop  a  decoy  landmine 
(Figures  26  and  27).  The  decoy  is  envisioned  as  a  compressible  foam  in  a  vacuum-packed 
bag.  Decoy  mines  would  be  packed  approximately  10  decoys  in  the  space  of  one  land¬ 
mine.  The  decoys  woidd  be  made  for  all  types  of  landmines,  in  particular,  the  air- 
scatterable  type. 

The  decoys  would  be  employed  with  real  mines  to  increase  the  depth  and  size 
of  the  mine  field.  The  decoy  mines  could  be  employed  separately  to  create  confusion. 


DECOY  MINE  M19  COMPRESSED 
IN  VACUUM  PLASTIC  BAG 


MINE  (FOAM  DECOY  - 
EXPANDED) 

FOAM  DECOY,  M19,  PLASTIC  ANTITANK  LANDMINE 

Figure  26.  Foam  decoy,  M19,  plastic  antitank  mine. 
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ANTI  PERSONNEL  LANDMINE  XM-67 


SURFACE  LANDMINE  DECOYS 

Figure  27.  Surface  landmine  decoys,  XM-67  and  XM-70. 

12.  Machine  Gun/Kiflc  Fire  Simulator.  This  project  will  improve  the  devices 
in  Figures  28  and  29.  The  caliber  will  he  changed  from  .30  caliber  to  5.56  mm  (or  7.62 
mm).  Objectives  include  a  weight  decrease  from  approximately  15  lb  to  10  lb  or  less,  an 
ammunition  increase  from  18  rounds  to  36  plus,  a  length  decrease  from  12  in.  to  6  in. 
with  a  diameter  increase  (to  accommodate  more  rounds)  from  4Vz  in.  to  approximately  6 
in.  Approximately  8  in.  of  the  present  length  of  the  device  is  due  to  the  clockwork 
mechanism.  Using  modern  electronics  and  electrically  fired  cartridges,  a  considerable 
weight  and  size  reduction  is  possible.  The  simulator  should  be  modular,  permitting  at¬ 
tachment  of  either  a  command  actuator,  an  acoustic  sensor,  of  a  thermal  sensor  in  place 
of  the  timing  mechanism.  A  bimodal  switch  would  he  emplaced  on  the  hack  of  the  decoy 
to  change  from  the  rapid  burst  of  fire  of  the  machine  gun  to  the  desultory  fire  of  the  rifle. 
This  device  would  self-destruct  after  completion  of  its  fire  mission. 
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The  maehine'gun/rifle  fin*  simulator  (Figure  30)  could  he  used  as  a  decoy  for 
urban  defense  (delay  or  withdrawal)  or  in  a  false  attack  (ruse)  utilizing  a  decoy 
paratrooper  to  simulate  the  sonic  signature  of  a  machine  gun/rifle.  In  that  the  machine 
gun/ rifle  simulator  actually  fires  real  ammunition,  the  effect  and  realism  is  very  near  that 
of  an  actual  machine  gun/rifle  position.  The  simulator  properly  text  tired  and 
camouflaged  and  with  a  timer  could  he  placed  in  positions  on  buildings,  window  frames, 
and  roofs.  It  could  he  aimed  into  the  street  to  create  havoc  among  advancing  enemy 
troops.  For  example,  due  to  its  size  it  could  he  hidden  in  a  defended  building.  Upon 
withdrawal  of  friendly  troops  from  the  building,  the  timer  is  set.  The  enemy  will  advance 
and  clear  the  building  using  standard  search  and  destroy  methods.  The  enemy  com¬ 
mander  and  troops  after  having  cleared  the  building,  continues  the  attack.  Suddenly, 
machine  gun/rifle  fire  starts  coming  from  a  supposedly  cleared  building.  The  enemy  com¬ 
mander  must  stop  the  attack  to  reclear  the  building.  Even  if  he  realizes  that  simulators 
are  being  used,  he  must  send  his  troops  to  investigate  every  burst  of  machine  gun/rifle  fire 
because  he  will  be  unsure  as  to  whether  the  building  has  been  infiltrated  or  decoys  are 
used. 


FRONT  REAR 


MACHINE  GUN  SIMULATOR 

CALIBER  5.56  mm  MIN.  LOAD  20  ROUNDS 

WEIGHT  14  POUNDS  CAPABLE  ON  SINGLE  SHORT 

TIMES  -  UP  TO  24  HOURS  0R  BUR$T 

SELF-DESTRUCTS 

Figure  30.  Machine  gun  simulator  —  new  type. 
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VS  itli  a  nmimand  remote  control  unit,  the  machine  gun/riflc  fire  simulator 
can  he  used  in  dunum  machine  gun/rifie  positions  to  draw  enemy  fire  to  itself  and 
thereby  reduce  the  effectiveness  of  enemy  fire  on  the  real  machine  gun/ rifleman  position. 
W  hen  used  with  a  cheap  thermal  or  acoustic  sensor,  it  could  he  placed  in  such  a  manner 
as  to  he  activated  by  enemy  voice  or  thermal  emissions.  The  device  has  other  potential 
uses  in  covert  or  cover  and  deception  operations  which  are  limited  only  l»v  the  capability 
and  innovative  use  of  the  planner. 

13.  Vulcan  Simulator.  The  project  will  develop  a  plastic/metal  Vulcan  gun 
mount  and  cannon  simulator.  The  decoy  gun  and  mount  (Figure  31)  will  he  emplaced  on 
the  top  of  regular  Armored  Personnel  Carriers  (A PC).  The  decoy  mount  will  be  capable  of 
both  traverse  and  elevation.  The  visual  deception  should  be  good  at  a  distance  of  100 
yards. 


PLASTIC  DECOY  VULCAN  MOUNT 
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The  primary  purpose  of  the  Vulcan  simulator  will  he  to  confuse  the  enemy 
reconnaissance  as  to  where  the  real  Vulcan  Air  Defense  Weapons  are  located  since  the 
Vulcan  Al)  Weapon  system  will  he  subjected  to  reconnaissance,  detection,  and  target 
acquisition  on  a  priority  basis.  The  enemy  will  then  attempt  to  destroy  all  Vulcan 
weapons  in  the  division  area  utilizing  counler-haltery  fire  and  fighler/bomber  aircraft.  In 
that  there  are  only  two  batteries  of  Vulcan  Cannons  per  Division,  the  item  is  valuable 
and  of  critical  importance  on  the  battlefield. 

In  an  Armored  or  Mechanized  Infantry  Division  there  are  several  APC 
equipped  infantry  companies:  a  number  of  the  APCs  in  these  companies  would  he 
equipped  with  decoy  mounts.  Vulcan  cannons  are  frequently  used  with  Armor  and 
Mechanized  Infantry  lead  elements;  thus,  having  several  decoy  Vulcans  among  the  real 
Vuleans  would  prevent  the  enemy  from  concentrating  firepower  on  the  real  Vulcans. 

In  addition,  the  enemy  would  he  unsure  of  the  total  firepower  of  the  task  force 
in  that  the  Vulcan  can  lie  used  in  a  ground  support  role.  The  enemy  would  he  less  en¬ 
thusiastic  in  attacking  an  Armored/Mechanized  Infantry  Combat  team  possessing  the  ad¬ 
dl'd  firepower  of  5  to  6  Vulcan  cannons  than  a  team  with  only  one. 


14.  Decoy  Ribbon  Bridge.  This  project  would  develop  an  air/foam  inflatable 
decoy  ribbon  bridge.  Tin*  bridge  would  he  capable  of  visual  and  radar  simulation  at 
ranges  in  excess  of  1.000  ft.  The  decoy  bridge  should  he  capable  of  carrying  infantry  by 
means  of  a  small  catwalk  so  that  the  bridge  is  functional  to  foot  traffic.  The  bridge 
should  he  self-sealing  (puncture  proof)  to  the  fullest  extent  possible.  Up  to  five  deflated 
decoys  should  he  capable  of  fitting  in  one  2 Vi- ton  truck.  An  alternative  storage  location 
could  he  within  the  interior  hay  area  of  the  real  ribbon  bridge;  therehv,  each  real  bridge 
would  carry  its  own  decoy.  The  decoy  bridge  should  be  capable  of  accepting  foamed 
plastic  or  concrete  in  place  of  air  to  achieve  rigidity  as  well  as  flotation. 

I  he  decoy  bridge  would  be  employed  near  real  ribbon  bridges  in  order  to 
confuse  enemy  reconnaissance  and  fighter/bombers  as  to  the  exact  location  of  the  real 
bridge.  The  bridge  would  be  placed  near  enough  to  the  real  bridge  so  that  fighter/bomber 
visual  acquisition  occurs  simultaneously  but  far  enough  apart  so  that  explosives  dropped 
on  one  bridge  should  not  damage  the  second  bridge.  The  decoy  inflatable  bridge  when  in¬ 
flated  with  foamed  plastic  (or  possibly  low-density/quick-setting  concrete)  could  be 
capable  of  supporting  light  wheeled  vehicles. 

15.  Decoy  Armored  Vehicle  Launched  Bridge  (A VLB).  This  project  would 
develop  a  decoy  A  VLB  unit.  It  would  utilize  foam  and  resemble  a  real  AVLB  unit  from 
100  yards.  The  bridge  should  be  structurally  strong  enough  to  support  foot  traffic  on 
small  gaps. 
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Tin*  decoy  l»ri<  1  would  1m*  emplaced  near  a  real  AVLB  in  order  to  confuse 
enemy  reconnaissance  and  fighter/bomber  attack.  The  decoy  unit  would  be  mounted  on  a 
real  A  PC  but  wotdd  be  light  enough  to  be  lifted  by  two  Jo  four  men  and  emplaced  over  a 
gap.  The  bridge  then  could  be  used  for  foot  traffic. 

16.  Railroad  Rolling  Stock  Camouflage.  This  project  would  develop 
methods  to  camouflage  railroad  engines  and  rolling  stock  to  look  identical  at  1.000  ft 
(altitude)  to  box  cars.  Project  is  envisioned  as  producing  a  handbook  describing  how 
various  materials  and  paints  can  be  utilized  to  camouflage/disguise  train  engines  and 
cars  without  impairing  their  operational  capability. 

In  World  W7ar  II.  some  of  the  key  railroad  rolling  stock  was  camouflaged/ 
disguised  as  less  valuable  items.  Since  World  W;ar  II.  the  types  and  kinds  of  engines  and 
rolling  stock  have  changed  drastically.  The  camouflage  patterns  and  disguises  of  World 
War  II  are  no  longer  useful,  and  new  instructions  based  on  modern  railroad  equipment 
need  to  be  developed. 

17.  Field  Expedient  Decoy  Machine  Cun  (7.62  mm,  .50  cal.).  This 
project  will  develop  a  handbook  showing  several  methods  of  making  and  using  field 
expedient  decoy  machine  guns. 

Decoy  machine  guns  can  be  used  to  simulate  real  machine  gun  positions 
thereby  drawing  enemy  fire  to  themselves  and  lessening  the  effectiveness  of  enemy  fire  on 
the  real  position. 

18.  Camoufluge  Coloring  Kit  for  Engineer  Tape.  This  project  would  develop 
a  fast-drying,  indelible  dye  for  coloring  engineer  tape  to  match  the  surroundings. 

Engineer  tape,  used  for  making  boundaries,  mine  fields,  etc.,  is  colored  \vhite. 
Frequently  it  is  desirable  to  make  the  boundary  with  engineer  tape,  but  to  limit  the 
visibility  of  that  tape  from  medium  to  long  distances  so  as  to  help  conceal  the  marked 
area.  This  kit  would  be  used  to  dye  the  engineer  tape  to  match  the  surrounding 
background. 


19.  Textured  Coatings  for  Rifle  Barrels  and  Stocks.  This  project  would 
develop  a  camouflage  coating  for  rifle  barrels  and  stocks  preseinting  a  textured,  non- 
re  fleet  ive  surface.  The  coating  would  be  available  in  several  colors  of  brown  and  green.  A 
white  coating  for  use  in  snow  environments  would  also  be  developed.  The  coating  would 
be  removable  with  the  application  of  special  solvent  without  damaging  the  rifle. 

The  coaling  is  to  be  used  to  reduce  the  glint  and  glare  off  machined  rifle 
parts  such  as  the  barrel  and  trigger  housing  and  to  camouflage  the  rifle.  The  white 

coating  is  for  use  in  snow  areas  for  camouflage. 

■  « 
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20.  Tone  Down  of  Brass  Cartridges.  This  project  is  to  identify  a 
suitable  additive  to  color  the  brass  cartridge  case  from  vellow  to  a  dull  brown. 

Infantry  troops  frequently  carry  belts  of  machine  gun  ammunition  wrapped 
around  their  bodies.  The  high  gloss  and  color  of  the  brass  cartridge  cases  significantly 
reduce  the  camouflage  capability  of  the  troops.  Expended  cartridges  because  of  their 
color  and  gloss  have  a  high  signature;  toning  down  the  cartridge  cases  will  aid  in 
reducing  the  detection  of  troops  who  have  used  them.  In  this  regard,  all  types  of  brass 
cartridge  cases  including  those  from  105-nun  (115-mm)  tank  and  howitzer  ammunition 
would  be  toiled  down. 


21.  Deeoy  Reflecting  Surfaces.  This  project  would  develop  a  cloth  with  a 
cheap,  high  reflective  coating  applied  to  it.  The  cloth  could  then  be  cut  into  various  sizes 
for  emplacement  bv  troops. 


The  reflective  cloth  would  be  emplaced  to  simulate  the  glint  and  reflect  ion 
from  vehicle  windshields  and  headlights.  The  objective  is  to  deceive  the  enemy  recon¬ 
naissance  aircraft  as  to  whether  the  glint  and  glare  tliev  detect  is  from  a  real  vehicle  or  is 
just  a  decoy,  thereby  reducing  the  reliability  of  glint  as  a  weapon  signature  cue. 

22.  Vehicles  for  the  Radar  Simulation  of  Weapon  Systems.  This  project 
would  develop  a  2-  or  3-page  diagram  for  insertion  into  tactical  field  manuals  showing 
how  vehicles  can  be  positioned  to  simulate  the  radar  signature  of  various  weapon  systems 
such  as  Hawk.  Uhapparal.  Vulcan.  Pershing.  Howitzer  batteries,  etc. 


During  periods  of  low  visibility,  synthetic  apcralurc  radar  or  side-looking 
airborne  radar  will  become  a  primary  reconnaissance  method.  Use  of  vehicles  to  simulate 
radar  signatures  has  a  definite,  though  limited,  use.  A  2-  or  3-page  diagram  can  be  made 
for  insertion  in  Army  Held  manuals  showing  how  trucks  can  be  positioned  to  simulate 
the  patterns  made  by  the  weapon  systems  on  a  hostile  radar  screen. 


23.  Fuel  Tank  Truck  Camouflage.  This  project  would  develop  the  attach¬ 
ments  necessary  to  make  a  fuel  tank  truck  simulate  a  cargo  truck.  The  project  is 
envisioned  as  having  two  phases.  Phase  I  consists  of  a  fuel  tank  mounted  on  216-ton  truck 

bodies.  These  vehicles  would  be  converted  in  2VHon  cargo  trucks  bv  the  addition  of  a 

«  - 

canvas  cover  anil  bows.  Phase  II  would  deal  with  the  large  fuel  tankers  (i.e..  trac¬ 
tor/trailers).  These  would  be  converted  to  look  like  cargo  trailers. 
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Due  to  the  individual  design  of  specialized  Army  equipment,  the  enemy  can 
selectively  try  to  destroy  certain  items  of  equipment  rather  than  others  (when  given  the 
opportunity).  For  instance,  depending  on  the  circumstances,  a  fuel  truck  may  he  of  more 
value  than  a  cargo  truck.  A  tank  may  have  more  value  than  an  APC.*  Accordingly,  the 
enemy  will  instruct  his  pilots  lo  search  for  and  destroy  one  particular  type  of  equipment  if 
possible  over  another. 

Tiie  more  Army  items  that  look  alike,  the  more  difficidt  it  is  for  the  enemy 
lo  he  selective  in  his  destruction  and  to  know  exactly  what  he  has  detected  or  destroyed. 


24.  Thermal  Signuture  Modification  Unit.  This  project  would  develop 
a  heating/cooling  unit  mounted  in  a  2VSt-ton  truck  to  change  the  thermal  signature  of  a 
tank.  APC.  or  other  vehicle.  The  thermal  signature  would  he  changed  quickly  (cooled)  hy 
spraying  a  semi-frozen  slush  of  water  and/or  dry-ice  onto  the  surface  of  the  vehicle.  The 
system  could  he  set  up  to  decontaminate  the  vehicle  simultaneously.  The  thermal 
signature  could  he  raised  in  a  similar  manner  hy  use  of  hot  water. 

The  thermal  signature  of  a  vehicle  is  becoming  a  prime  detection  method. 
There  is  no  current  method  of  reducing  the  thermal  signature  of  a  hot  vehicle.  The  ther¬ 
mal  signature-changing  unit  would  permit  a  hot  vehicle  to  he  cooled  almost  immediately, 
thus  reducing  its  signature  and  making  the  detection  problem  more  difficult.  The  cooled 
vehicle  could  then  he  emplaced  under  a  thermal  camouflage  net  thereby  reducing  the 
amount  of  heat  that  would  have  to  he  thermallv  shielded  bv  the  net. 

•r  * 

With  the  addition  of  certain  chemicals,  the  thermal  signature-changing 
unit  could  decontaminate  chemically,  hacteriologically.  and  radiologically  contaminated 
vehicles. 

25.  Drone  Decoy  Helicopter.  This  project,  to  he  conducted  in  conjunction 
with  AVRADCOM.  would  develop  a  drone  decoy  helicopter.  The  radio-controlled  drone 
decoy  would  he  less  than  1/5  size  of  a  real  helicopter  hut  would  present  the  correct  radar 
signature. 

The  decoy  drone  helicopter  would  he  used  in  conjunction  with  passive 
helicopter  decoys  lo  more  fully  simulate  an  active  helicopter  site. 

*  During  the  African  campaign,  one  antiaircraft  unit  made  a  statistical  study  of  targets  strafed  l»y  Orman  aircraft.  Tltcv  were  aide 
to  determine  that  the  German  order  of  priority  was:  (I)  walrrrarts.  (2)  staff  cars.  (3)  trucks.  (!)  other.  IK  disguising 
watercarts  (vrrv  im|mrtant  in  the  desert)  to  resemble  ordinary  trucks  they  moved  the  walrrrarts  in  priority  from  No.  I  to  No.  3. 
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26.  Decoy  Cloth  and  Puper.  This  project  would  develop  thin,  waterproof 
cloth  and  paper  overprinted  with  camouflage  patterns  or  in  camouflage  colors.  The 
cloth/paper  should  have  ail  adhesive  hackin';  and  should  remain  strong  and  flexible  in 
cold  temperature  down  to  -30° K. 

The  cloth/paper  would  he  used  on  field  fabricated  decoys.  The  use  of  pre¬ 
printed  cloth/paper  would  simplify  the  making  of  decoys. 

27.  Camouflage  Tape.  This  project  would  develop  a  patterned,  colored  tape 
similar  to  adhesive  or  cellophane  tape. 

This  tape  would  be  applied  to  cables,  wires,  and  anything  that  needed 
to  be  camouflaged  such  as  rifles,  helmets,  etc. 

28.  Spray-on  Radar-Reflective  Plastic.  The  project  would  develop  a  spray-on 
colored  plastic  with  a  radar  signature.  The  plastic  would  form  a  spider-web  type  ap¬ 
pearance  when  sprayed  on  stems  such  as  rocks  or  trees  and  would  create  a  simulated 
target  with  the  reflective  signature  of  the  metallic  item. 

The  spray-on  plastic  would  be  used  to  create  false  targets  within  the  battle 
area  and  would. increase  the  radar  clutter. 


V.  CONCLUSIONS 

From  this  study  of  urban  warfare,  one  can  conclude  that  camouflage  and  deception 
(C&D)  has  a  distinct  part  to  play.  Since  camouflage  has  been  utilized  in  the  past, 
realistically  one  must  assume  that  it  will  be  used  in  the  future.  Historical  references 
establish  that  early  use  of  camouflage  was  haphazard:  its  use  was  limited  by  the 
imaginative  use  of  the  practitioner  —  the  soldier.  (Unfortunately,  this  is  the  tvpc  of  in¬ 
dividual  w  ho  rarely  publishes  the  fruit  of  his  efforts.)  Camouflage  for  urban  warfare  can 
procure  positive  results  if  an  imaginative  research  and  development  program  is  pushed  to 
develop  new  methods,  techniques,  and  materials  for  the  soldier  to  use. 

Careful,  applied  development  now  can  eliminate  the  guesswork  and  the  haphazard 
“Rube  Goldberg"  approach  to  urban  camouflage  and  deception  operations.  In  this 
regard,  providing  the  soldier  with  urban  C&D  equipment  and  training  should  stimulate 
new  uses  and  ideas  from  the  soldiers  themselves  by  making  them  more  aware  of  the 
possibilities  and  capabilities  of  camouflage. 
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While  distribution  of  equipment  will,  no  doubt,  result  in  some  standardization  of 
employment,  more  will  be  attempted  if  some  camouflage  ami  deception  material,  prin¬ 
ciples.  and  techniques  filter  down  to  the  troop  level.  Indeed,  history*3  has  shown  that 
similar  C&D  plans  and  devices  have  worked  time  and  again  because  the  application  is 
never  identical,  and  the  persons  experiencing  the  cover  and  deception  devices  or  tech¬ 
niques  are  rarely  the  same. 

Camouflage  and  deception  is  a  two-edged  sword,  the  first  time  it  is  used  the  effect  is  fre¬ 
quently  dramatic.  But  it  requires  the  enemy  to  expect  its  use  again,  thereby  forcing  the 
enemy  to  consider  that  C&D  is  constantly  being  used  and  instilling  doubt  in  his  mind  as 
to  whether  the  intelligence  information  before  him  is  true  or  false. 

Currently,  there  is  nothing  in  the  U.S.  Army  inventory  that  could  be  strictly  defined  as 
urban  camouflage  and  deception  equipment.  All  of  the  present  equipment  has  been 
developed  for  field  use  and  little  of  the  equipment  beyond  smoke  has  ever  been  used  in  a 
tactical  urban  warfare  situation  where  air-to-ground  and  ground-to-ground  combat  was 
occurring.  While  all  of  the  ideas  presented  in  this  report  appear  practical  and  feasible, 
further  research  mav  show  that  material  or  design  capabilities  are  not  capable  of 
achieving  the  performance  desired;  the  prototype  may  work  well  but  the  cost,  logistics,  or 
tactical  usage  may  place  the  item  in  the  unwanted  category. 

The  ideas  described  are  mainly  oriented  toward  air-to-ground  and  ground-to-ground 
operations  of  a  tactical  nature  rather  than  strategic  air-to-ground  operations.  In  this 
regard,  however,  most  of  western  Europe  should  be  considered  within  the  tactical  range 
of  modern  aircraft.  The  material  items  described  were  considered  with  a  view  toward  the 
amount  of  time  available  for  emplacement,  assuming  the  materials  are  in  depots  or  in  the 
hands  of  the  tactical  units. 

Due  to  the  specialized  nature  of  some  of  the  camouflage  and,  in  particular,  the  decep¬ 
tion  equipment,  the  only  realistic  approach  would  be  to  assume  the  formation  of  some 
special  engineer  or  intelligence  cover  and  deception  team  to  properly  use  the  equipment. 
While  regular  line  troops  could  use  and  deploy  much  of  the  camouflage  devices 
presented,  it  is  not  possible  for  them  to  also  have  time  to  deploy  the  deception  equipment 
unless  that  equipment  directly  pertains  to  their  line  function,  such  as  the  TOW  Decoy 
Man  and  Launcher.  Given  the  line  troops’  mission  and  their  C&D  requirements,  it  is 
evident  that  in  the  face  of  time  and  mission  urgency.  C&D  deployment  will  not  always  be 
accomplished.  Accordingly,  strong  consideration  should  be  given  to  trained  Division  or 
Corps  Camouflage  and  Deception  Teams.  The  details  of  such  a  team,  however,  are  far 
afield  from  the  scope  of  this  report  and  the  DARCOM  mission  of  materiel  design.  Conse¬ 
quently,  this  issue  will  not  be  addressed  further,  except  to  point  out  that  a  flag  is  raised  to 
the  potential  solution  of  urban  camouflage  organization. 

2;i 

Barton  U'lialfy.  "STKAT  ViKM.  ami  SnrpriM*  in  War.**  UupuMislirtL  Massachusetts  Inst  it  tie  of  T«vhnolo»»\ 
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